* 


* 3 E M * N T 8 


| NATURAL ursTORY MW 
CHEMISTRY. - 


r 
By M. FOURCROY; . 
DOCTOR OF THE FACULTY OF MEDICINE AT PARIS, OP 5 
THE ROYAL. ACADEMY OF $CIRNCES, &c. | 


Tranſlated from the 215 Parts Edition, '2 789, 1 the 
Wan in 5 vols Byo. 


% 


WIT 


An Alphabetical Comparative View of the Adis and Modern 
Names of CHEMICAL rn with all the TaBLEs, 
and a Compicte In DET. 


To which is prefixed bat the 8 


A PREFACE, containing Strictures on the Hiſtory and Pe | 
State of CugmIsTRY; with Obſervations on the Poſitions, 
. Facts, and Arguments, urged for and againſt the AN TI RHLo- 
GisTrIc THEORY, and the NEW NOoMENCLATURR, by 
Meſſrs LAvOoISsIER, PRIESTLE'Y, KIRWAN, KE1R, SAGE, &c, 


* 
? 


NEED IND" 


IN THREE VOLUMES. 


Bo ) 
10 Wi 


Printed for C. ELLIOTT and T. Kar, at Dr Cullen's 
Head, No * Strand; and C. - ELLIOT, CN 


M, bc, xc. P 4 85 
5 4 7 . 


Hel 


— 


T0 
Di B L A 0 


\ 


THIS TRANSLATION 
| 5 OF THE 
LAST EDITION OF A BOOK 
WHICH HE HAS RECOMMENDED 10 
STUDENTS OF CHEMISTRY, 
IS RESPECTFULLY DEDICATED 


0 


21 THE 


TRANSLATOR, © 


OT ER 


_= e Po 
BY THE 


TRANSLATOR: 


than a Perrault or a Wotton ; and even the wit and in- 
genuity of a Boileau or a Temple would be inſufficient 
to maintain the ſuperiority of the Ancients. SOR 


* Amonc-almoſt all the nations i= of Europe; polite . | 


terature and philoſophy, in all their different branches, 


have made the moſt rapid progreſs fince the cloſe of 
the ſeventeenth century. Even the ſcience of mathe- 
matics, in which perhaps the ancients excelled more 


than in any other, and which had been ſucceſsfully cul- 
tivated between the æra of the revival of literature and 
that period; has been fince carried to higher perfec= 

tion, and applied to a greater veriety of purpoſds. 


How very lately was natural hiſtory, in which the or- 


der of ſyſtem has been ſo happily eſtabliſhed, nothing 


but a confuſed heap of inaccurate and uncertain facts? 
a 3 n 


XYERE the controverſy; which was ſo keenly agi- 
- tated about the beginning of che preſent cen. 
Wh concerning the comparative literary merits of the 
Ancients and the Moderns, to be renewed, the Moderns 
would now; in all probability, find abllet advocates: 
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The ene of chemiſtry, till it engaged the attention 


of Boyle, Boerhaave, and Stahl, appears to have been 1 


wi in ne firſt ſtage of a 1800 N F 


"Tas . on which men \ proceeded i in the pur- 
ſaits of ſcience, ' and the ſpirit with which they proſe- 
cuted them, were long unfavourable to its advance- 
ment. Content with the imperfect knowledge of a 
few general facts, the philoſophers of antiquity ſeldom 
took pains to-eftabliſh the certainty or increaſe the 
number of thoſe facts; but ſought to diſtinguiſh them- 
ſelves as men of genius, and to aſſert their title to the 


| character of philoſophers, by forcing them into unnatural 


combinations, and diſtorting them to ſupport fanciful 
hypotheſes. No o qualities are more neceffary to him whe 
would contribute to the advancement of ſcience than 
bumility and Patience: but theſe qualities fearce ap- 
pear united i in the character of any of the 'moſt cele- 
brated ancient” Philoſophers ; 3 Nay, whether ancient or 
modern, thoſe whom we honour as men of genius and 
philoſophers, have been too generally diſtinguiſhed by 
the oppoſite qualities of pride and impatience, to de- 
duce general inferences, without entering into- a full 
examination of particulars. ' Syntheſis, which Was 


| long the eſtabliſhed mode of proſecuting ſcientific re- 


ſearches, deſeryes no higher character than that of an 
ingenious way of impoſing on one's ſelf and others by 
falſe poſitions and unfair concluſions. Tt is indeed no- 
thing but a partial, a falſe analyſis. You have ſome 
general inaccurate knowledge of the nature and rela- 
tions of ſome being; and you conclude, that you 
know every thing concerning it; that you are inti- 


mately acquainted with its nature; that all its relations 
muſt be conſiſtent with your ideas of it; and that it 
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can ſuffer no changes but thoſe to which you per- 
ceive it to be liable. Such i Is is ſyntheſis *. 


Bux, il of late, ns any x the — 70 ſeiences 
was in ſo unfavourable circumſtances as chemiſtry.” 
The Egyptians, Greeks, and Romans, might be ſkil- 
ful chemiſts : ; but we do not know that they: were. 
icnorance of. the has of nature, and. the ab- | 
| ſurd notions, which they entertained concerning ſupe- 
rior beings, and their influence on the affairs of this 
world, naturally led them to involve every thing with 

which they were acquainted i in circumſtances of my- 
ſtery and wonder. The Saracens were the firſt who 
practiſed chemiſtry in modern Europe. Their neigh- 
bours, to whom they communicated their chemical 
knowledge, were {till more ignorant than themſelves. 
They who had received ſo many religious myſteries 
with ſuch .profound reverence, ſuch fond credulity, 
were excellently prepared for adopting chemical myſte- 
ries in all their abſurdity. Gold, too, was ſcarce as 
it was precious; and.longevity, amidft all its miſe- 
ries, is ſtill eagerly coveted. Hence came the alchemi- 
cal doctrines of the Arabians to be ſo eagerly embraced -.. 
in Europe, and improved into abſurdities ftill wil- 
der by Lully, Paracelſus, and the Roſicrucian bre- 
thren. Fancy eſtabliſhed her dominion in a place 
where we ſhould not naturally expect to find her either 
ſeeking or obtaining admittance. Taking up her abode 
in the laboratory, amid furnaces, cupels, cucurbites, | 
and aludels, ſhe amuſed. herſelf in ſuperintending pro- 
ceſſes of digeſtion, diſtillation, rectification, and ſuch 
others. Uſeful diſcoveries, when made, were owing 

4 5 ep 
4 Chemical ſyntheſis i is not bere meant. 
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Miez W aceilivit; abfurd kypochekes ant” ridtetlou 
theory were the only things here produced by the ex- 
ertions of human ingenuity. By degrees, however, al- 


chemy fell into diſcredit, and myſtery was almoſt en- 


tirely rejected as inconſiſtent with ſcience. The facts 


have been by degrees connected into a ſyſtem. Ca- 


pricious and unmeaning proceſſes have gone into diſ- 


ufe. Chemiſts have learned, that ſome degree at leaſt 
of plauſibility is no lefs neceſuy to their theories, in 
order to prevent them from being abſolutgly ridiculous, 
than to thoſe of the natural yr the moral philotopher. 
Their operations are now Fonducted upon ſcientific 
principles ; they no longer proceed blindly like the 


mechanic, or a pupil in /arithmetic, who follows his 
rules without inquiring how it comes that the opera- 


tions which they direct bring out the auler re- 
quired. 


Wr are all ſenfible what an important rank heat 
and light hold among the phænomena of nature. We 
have conſtant occaſion to take notice of them: And in 
ſome of thoſe ſciences which depend on the obſerva- 


tion of the appearances diſplayed in the material world, 
to mark their modes of exiſtence and their influence, 


muſt ſarely be, a capita! part. Heat, not the ſenfation 


to which we give this-name, but the cauſe of the ſen- : 
ſation, naturally engages the attention of the chemiſt in 


a very high degree. Accordingly, as ſoon as chemiſtry 


began to aſſume the character of a feience, chemiſts ſet 
themſelves eagerly to aſcertain the varions phznome- 


na of heat; to trace it as it * and again NP 
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Tus thewy of phlogiſton, which has ſo long made 
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an eminent figure in all chemical resſonings, and has 
been ſo intimately incorporated with the whole body 
of facts on which the ſcience is eſtabliſhed, originated 
from ſome of the earlieſt attempts'of philoſophical che- 
miſts to eſtabliſh general principles with reſpect to the 


phenomena of heat, We behold flame, we ſee bodies 


conſumed, we feel a pleafing, and at length a painful 
ſenſation, when we approach within the ſphere of theſe 
phenomena. We call, in popular language, the cauſe of 
theſe phenomena fire; that which acts immediately on 
our organs, and on the bodies conſumed, we call heat; 
and to the ſenſation thus communicated to us we give 
likewiſe the name of heat. Now, is this fire, or flame, 
or heat, as much a material body as a piece of wood, 
or glaſs, or ſtone, or any other groſſer ſubſtance ? IF it 
be, whence does it ariſe ? and what becomes of it? We 
neither ſaw nor felt it beſore the fire was kindled 

and when the Wir is cet. it no longer IO +; 


In nn to r inquiries, the 1 ingenious Stall and 
his followers tell us, that fire or beat is actually a ma- 
terial body; and, like other material bodies, liable to 
be modified by the influence of circumſtances. In bo- 
dies liable to be burnt, it exiſts in a latent ſtate: place 
them in the circumſtances in which combuſtion is pro- 
duced, - you then behold it appear, perceive it ope- 
rate, and feel its influence. In thoſe bodies, though it 
exhibit no flame, nor produce the other effects which 
it accompliſhes on ſurrounding bodies when developed 
by combuſtion, yet it is far from being abſolutely dor- 
mant. Whatever qualities combuſtible bodies loſe by 
combuſtion, thoſe they owe to phlogiſton or the la- 
tent principle of fire. Bodies which loſe none of their 
principles by combuſtion muſt be incombuſtible, and 


. 
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dan contain no > Phlogiſton. An incombuſtible body 

may be volatile, and therefore reducible to vapour by 
the action of fire; but its principles cannot be divided; 
it cannot by 1 by burning. The 1 0 

principle of fire does indeed elude our inveſtigation; 
we cannot obtain it, like the other principles of bo- 
dies, in a ſeparate ſtats ; whenever it eſcapes or is ex- 


pelled out of one combination, it enters into another; 
it operates unſeen; but ſtill it operates. When it 
makes its way out of a burning body, it mingles in the 
ſurrounding atmoſphere ; and no fact is better known, 
than that air is altered in its nature, and acquires new 
qualities, in conſequence of being expoſed t to the con- 
tact of a burning body. 

| "wage are the general ideas on which the theory of 
phlogiſton is founded. It is natural and plauſible, and 


juſtified by many facts. That this ſubſtance has ne- 
ver appeared in a ſeparate ſtate, cannot well be conſi- 


dered as a proof of its nonexiſtence 25 It is not the only 
material ſubſtance of which the eſſence is too ſubtile for 


our obſervation. When a number of facts, all referable 


to this general principle, were diſcoyered, it was very 


natural for thoſe, who obſerved the analogy among the 
facts, to extend the influence of the principle farther 


than their obſervations warranted.” Such 1s the charac- 
ter of the human mind. In the ſame manner have 
other general principles been on many occaſions car- 


ried beyond their juſt limits, till men have been 


tempted to call their truth or propriety in queſtion, 


even in inſtances in which it was abſurd to deny it. 


SINCE its propagation by Stahl, the doctrine of phlo- 


giſton has undergone many modifications. Chemiſts, 
4 | | — rather 
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new hopes of accompliſhing ſo important a purpoſe. 
Some of the moſt reſpectable Brittſh chemiſts have at 
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rather unwilling to believe in the exiſtence of an im- 


perceptible material ſubſtance, have been anxious to ob- 
tain it in a ſeparate ſtate. The diſcovery of a number 
of gazeous or aerial bodies, which till within theſe laſt 
twenty years were entirely unknown, naturally excited 


> 


length perſuaded themſelves, that it muſt be inflam- 
mable gas which performs that great part which has 


been aſſigned to phlogiſton. Mr Kirwan, the great 


patron of this opinion, would have us to believe, that 
bodies owe to this gas, exiſting in them in à con- 
crete ſtate, all the properties which they have been faid 
to derive from phlogiſton ; and that when "they are de- 
compoſed by combuſtion, this concrete gas'1s diſenga- 


ged from them, and from a concrete reduced into a ga- 
ſeous or elaſtic fluid ſtate. To make out his ſyſtem, 


he adds to this, that 
printiple of acidity." 


xed air, or carbonic acid, is'the 


a little violence, to all the phænomena which it is the 
province of 3 W * 


Bur the Fr chemiſts have treated the ſyſtem of 
Stahl with {till leſs reſpect. Their diſcoveries have 
led them to give a very different account of the prin- 


ciple of heat. They are not willing to allow of its ex- 


iſtence in a quiet ſtate in combuſtible bodies; nor 
do they aſcribe to its, influence the properties which 


thoſe bodies loſe by combuſtion. M. Lavoifier and 


his followers are the French chemiſts to whom we 


here allude. He has diſcovered, that, inſtead of loſing a 


part of their weight by that proceſs which is thought 
TY | | = to 


And theſe, with ſome other addi- 
tions, compoſe a body of theory which he finds mans 
to apply, ſometimes naturally, and now and then with 
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to n them of à principle, bodies actually hes 


come heavier, by burning, than they were before. It 
is the ſurrounding atmoſphere, not the burning body, 
that ſuffers-a diminution. Whatever the. levity of phlo- 


giſton or inflammable air, or any other principle of 


terreſtrial bodies, it cannot ſurely be ab/o/ute,, Some 


bodies, we know, have a tendency to occupy a ſitua- 
tion nearer to the centre of the globe; while others re- 
cede to a greater diſtance from it, and give place to 


thoſe of which the ſpecific gravity is greater. But we 


do not know, we cannot think, that any bodies or 

principles of bodies are actually -repelled from the- 
centre of the globe, while others are attracted to it. 
Were the exiſtence of any ſuch to be diſcovered; it 
would contradict all our preſent notions of the laws by 
which the material world is regulated. But if Stahl's 
and the other ideas of the exiſtence of phlogiſton be 


juſt, and M. Lavoiſier's experiments at the ſame time 


accurate, and the reſults faithfully related, phlogiſton 
muſt be ſuch a body; for, by loling it, the body to 
which it is ſaid to have belonged gains an addition of 
weight and by taking it in, the ſurrounding atmo- 
ſphere is diminiſhed both in weight and bulk. 


Tris is indeed a perplexing fact for the advocates 
of phlogiſton. But if it cannot be denied or explained 
away, recourſe may be had to others, which will ſtrike 
with no ſmall force againſt any theory that can be 
founded on it. In many inſtances of combuſtion a 
new elaſtic fluid, which did not before exiſt in the at- 
moſphere, appears to be formed. That elaſtic fluid is 
inflammable air, the phlogiſton of Mr Kirwan. . Now, 
if not diſengaged from the burning body, whence can 


it proceed ?—A ſubſequent diſcovery, however, has ſol- 
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ved this difficulty. Is proſecuting his experimentk, M. 


Lavoifier diſcovered, that water, which had been always 
conſidered as a ſimple body, was actually a compound 
confiſting of two diſtinct principles; one of which was 


the ſubſtance which is in certain circumſtances rare- 
fied into inflammable gas. And it bas been farther 


diſcovered, or is at leaſt aſſerted, that in all thoſe caſes 
of combuſtion in which inflammable gas is produced; 
it is ſupplied by the decompoſition of water, or oils, 


or ſome other Wee in which it N in nen, 
g tion. 


Tux experiments to which this laſt diſcovery was 
owing were extremely nice; ſuch, that the utmoſt ac- 
curacy of obſervation was neceſſary to diſtinguiſn the 


reſults. In ſuch cafes miſtakes are eaſily made; nay, 


it is ſcarce poſſible to avoid them. Dr Prieſtley and 
ſome other Engliſh philoſophers were at firſt diſpoſed 
to acquieſce in the ſults of thoſe experiments. Facts 
may be tortured to ſupport a theory, or explained a- 


way: But when they are eſtabliſhed, when they force 
themſelves on our obſervation, the philoſopher cannot, 


without forfeiting his character, ſnut his eyes againſt 


them. But, by repeating the experiments above allud- 


ed to in different circumſtances, Dr Prieſtley, whoſe 


Kill in making experiments and obſerving the reſults 
cannot be doubted, has been ſince induced to think, that 


they do not juſtify the inference that water is a.com- 
pound body; and that the appearances from which this 


inference has been deduced, may be more naturally ac- 


counted for, by allowing water to be à ſimple ſub- 
france, and ſtill admitting the exiſtence of phlogiſton 
in combuſtible bodies, and its diſengagement by com- 


puſtion. Mr * and Mr Keir too, who in theſe 


matters 
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they have adopted. They trace the antiphlogiſtic 


1 


8 French chemiſts, notwithſtanding all their ſpecious 
pretences, repreſenting the antiphlogiſtic theory as be- 


ers of Dr Prieſtley, eagerly eontend in late publications 


conjecture, and even find it neceſſary, at times, to make 


matters may be outifictered-is the diſciples and follows 
for thoſe modifications of the phlogiſtic theory which 
principles in their application to all the different facts 
which chemiſtry has collected; they find, that the 
ing not a theory, but merely a plain ſtatement of facts, 


often reaſon by analogy, ſometimes venture to indulge 


a bold affertion, and require us to take what they ad- 
vance upon their credit. . 'The champions of phlogi- 


ſton think they may very fairly put on the ſame arms, 


and practiſe the ſame arts: And they have certainly 


done both with ſo much addreſs as to SHEEP the contelt cl 
ſtill ae. 0 | tri 
„ he 

M. 3 whoſe name, whatever be the iſſue ar 

of the preſent controverſy, muſt ſurely be long reſpec- ſie 
table in the annals of philoſophy, has lately publiſhed fo 

a ſmall treatiſe, in which the elements of chemiltry 3 
are explained on — own e 5 | Cl 
F 3355 cc 

Tux method which he follows is different from that , 9 
which has hitherto been uſually adopted by writers on 12 
the elements of this ſcience. He begins not with ex- b 
plaining the nature and aſſerting the dignity of che- tl 
miſtry; nor does he inquire into the number of the tl 
elements of nature, or explain the laws of affinity in I 
n 


the introductory part of his book. He is of opinion, 
that thoſe who are only beginning the ſtudy cannot 8 
well underſtand theſe things, if they attempt to ſtudy 
them in the order in which * are uſually laid down. 
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H Is work is divided intb three parse T the firſt, 1 
explains the formation and the decompoſition of aeri- 


form fluids, the combuſtion of ſimple bodies, and the 


formation of acids. In the ſecond, he treats of the 
combinations of acids with ſalifiable baſes, and of the 
formation of neutral ſalts. The third part is occu- 
pied with an account of the apparatus and inſtruments 
of chemiſtry, and of the manner of conducting chemi- 
cal proceſſes. : | 


Tux reader who is at all acquainted with the prin- 
ciples of this ſcience, will perceive, on taking the 
trouble merely to compare the contents of this compre- 
henfive work with that of M. Lavoiſier's, that ſcarce 
any of thoſe things which are explained by M. Lavoi- 
fier have eſcaped the notice of M. Fourcroy. The 
formation of gazeous fluids, the compoſition of the at- 


moſphere, the origin of acids, the component prin- 


ciples of water, the various phenomena of heat, the 


compoſition of animal and vegetable matters, are ex- 


plained with no leſs ingenuity and perſpicuity by the 
latter of theſe writers than by the former. They have 
been at equal pains in tracing the radical principles of 
the acids through all their various combinations; and 
they are equally careful to render their works intel- 
ligible, by exhibiting a comparative view of the new 
nomenclature which they have adopted, with the 
names of chemical ſubſtances which have hitherto 


heh in general uſe. 


Bur 
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Bur their obiedts were different. M. g 

W himſelf to explain the principles of his own 

theory, to relate the' experiments, and point out the 

analogies on which it is founded; and to illuſtrate it by 

exhibiting a view of ſuch of the 4 nine of chemiſtry 

as are moſt happily caleulated. for that purpoſe. M. | 

Fourcroy examines all 'the kingdoms of nature, and | 
gives acomplete body of chemical knowledge. The two 

works differ alſo in point of arrangement; but each has 

in this reſpect its peculiar advantages and diſadvantages: 

And it would not be eaſy to decide, which of the two 

c 

t 

: 

t 


plans is moſt likely to Qcilitate the ſtudy of the ſcience. 

Perhaps M. Lavoiſier's is beſt calculated to impreſs the 

mind of the reader with a favourable opinion of tie 

antiphlogiſtic theory. But he is almoſt too artful and 

too intereſted an advocate for the beginner to liſten to; 

who wiſhes, not to enliſt undgg the banner of a party, 

but to acquire juſt ideas of the elements of the ſcience, } 

BH and to diſtinguiſh between thole truths which are in- , 

| _- controvertibly eſtabliſhed, and poſitions which have, 4 
1 
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6 i 4 FEB eranilator af; this work was 0 mach pleaſed 
with Lavoiſier's book when it came firſt into his hands, : 
1 and impreſſed with fych veneration for a name fo 11 
F luſtrious in the annals of chemiſtry, that he formed the 6 
f | idea of enriching his tranſlation of M. Fourcroy's work 
1'H with a pretty large analyſis of M. Lavoiſier's. After pro- - 
| | | ceeding ſo far in the execution of this deſign as to make 

oh out his analyſis, with conſiderable trouble; be found,  _ 


upon a reviſal of it, and a comparifon of its ſubſtance 


1 

j i with parallel paſſages in this work, that it only repeated : 
| 1 in a different form what M. Fourcroy had explained with 

| | the greateſt perſpicuity, and even ſtated in a more 


4 3 ; . = 


\ NS 


the TRANSLATOR. ER: 


impartial manner. Nay, M. Fouteroy, 3 in his ſupple- 
mentary Diſcourſe on the Principles of Modern Cbemi- 

?ry, in the third of theſe yolumes, has actually given a 
ſhort ſketch of the very plan which M. Lavoiſier follows. 


To introduce this work; therefore, with a tedious ac- 


count of M. Lavoifier's book, would have been mere- 


y to ſwell the ſize of this firſt volume, without add- 
ing to its intrinſic value. And with whatever com- 


placency he might regard that of which the compoſi- 
tion had coſt him a good deal of pains; he now ſaw 
that it would be impertinent to preſent that analyſis to 
the public in the honourable place for which he had 
defigned it. He contents himſelf therefore with men- 
tioning in this general manner the plan of that treatiſe, 
and in what reſpects it differs "_ and agrees with, 
the preſent work. 


Ir in any Part of his book M. Lavoiſier has turned 
his attention to vun has been more {lightly noticed 
by M. Fourcroy, it is in the Third, in which he de- 


deſcribes the inſtruments and the apparatus of che- 


miſtry, and explains the methods of conducting che- 
mical proceſſes. But the neceſſity of plates for the il- 
luſtration of this part of the work, together with 
ſome other circumſtances, rendered it equally incon- 
venient and unſuitable to introduce here any thing 
from this part, as to give a particular account of the 


two enn parts. 


Tux new e which M. Fourcroy has now 
adopted in this work, and which the antiphlogiſtians with 
to eſtabliſh, will perhaps be regarded rather with an un- 
fayourable eye by the Engliſh reader, to whom, even tho? 

1 | b Ber” / not 
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| not a novice in the ſcience, it may probably be a 

ſtrange language. Odjections have been propoſed 
and urged againſt. it; ſome ot them frivolous and cap- 
tious, others not without force. Thoſe odjections 
bave been made, too, by ſome of the moſt ſkilful and 
ingenious chemiſts, who cannot be thought ready to 
object without reaſon; and whoſe voice, in matters 
reſpecting the ſcience which they have cultivated, 
muſt have authority. Among the moſt eminent of 
theſe are M. Sage and Mr Keir. One of the moſt 
plauſible of the objections is, that this nomencla- 
ture, like others, muſt be fluctuating: if the principles 
of the antiphlogiſtic theory be not in the end eſta- 
bliſhed, the nomenclature muſt be rejected toge- 
ther with the theory: nay, if even any part of its 
- principles ſhall prove falſe and even its authors do 
not pretend to have demonſtrated the truth of every 
part of it by unequivocal experiments; then muſt 
this nomenclature undergo a reformation. Mr Keir 
ſeems to be of opinion, it is not eaſy to ſee upon 


what grounds, that it is abſurd to propoſe a chemi- 


cal nomenclature formed upon principles of analogy, 
and deligned to convey in the names, juſt ideas of 
the nature and the compoſition of the ſubſtances. - To 
form ſuch a nomenclature muſt certainly be an ar- 
duous taſk ; perhaps it has not been fully accompliſh- 


ed by the E n chemiſts: but could it be accom-_ 


pliſhed, it would ſurely contribute much to facilitate 
the ſtudy of the ſcience. In different departments, 
the utility of ſuch ſyſtems of names has been gene- 
rally experienced. Muſt the ſtudent of chemiſtry be 
denied thoſe helps which have proved ſo beneficial 
in other inſtances? The French chemiſts have per- 
haps been in too great haſte; it would perhaps be 

| „ ad- 
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edvantageous, 7 they and all the other e in 
Europe would agree to uſe the ſame Latin names. 


Hut their deſin is at leaſt laudable; and let us not invi- 


diouſiy yr due praiſe to their mr, 152 Bet; 


Or ts reaſons for a tranſlation of this third editinn 


of M. Fourcroy's work, it is ſcarce neceſſary to give 


an account. They are very obvious. He now ap- 
pears a convert to the antiphlogiſtic fyſtem'; it is on- 


ly in this edition he uſes the new nomenclature: the 


additions are ſo ſcattered through the whole work, 
that it would be a vety unpleaſing taſk for the reader 
to have recourſe to a ſeparate volume whenever they 
occur to be taken in. Theſe, it is hoped, will be 
conſidered as reaſons ſufficient to juſtify the preſent 
tranſlator in his undertaking, even after the reſpectable 
Engliſh tranſlations of the two former editions of this 
work with which the public have been favoured. 


TRE tranſlator is afraid, that 5 favour the 
public may be diſpoſed to ſhow to M. Fourcroy's work, 
they may find reaſon to conſider the preſent tranſlation as 
very inferior in its merits to either of the two former, and 
Vet, whatever labour 
could do, he has painfully done; he has ſtudied the ori- 
ginal with careful attention; and has endeavoured to 
adhere in his tranſlation to a reſpectful uſe of the phraſe. 
ology appropriated to the ſcience. The road to ſcience, 
like that to perfection in virtue, is fcarce ever found a 


flowery path; the ſtrict language which muſt be uſed 


in laying down the principles of ſcience, and various 
other cauſes which it would perhaps appear petulent to 
mention, often occaſion a degree of heavineſs and per- 
plexity in the ſtyle of books of ſcience which are very 
4 | | unin- 


hex P N Z. ry 40 E by 
anidivitig.: It is-not indeed to be exported or wiſhed 


that the elements of ſcience ſhould be explained in the 


fame airy, lively language in which an agreeable tale is 


told : but force, and energy, and ſome degree of viva- 
city, can have no bad effects. The tranſlator, there- 
fore, while he was ftudious to expreſs faithfully the 


ſenſe of his author, wiſhed alſo to preſerve, nay, would 

have been glad to improve, the energy and livelineſs of | 

his ſtyle. He is ſorry that he cannot pleaſe himſelf with 

the thought of dee as La Eh what he 
| withed. 223 ; 


6 1 be very ungrateful were he to neglect 


mentioning his obligations to the former tranſlations of 
this work: he read them carefully over; i and he hopes 


he has profited by them. 


Hx has added 11 90 there a few notes, the ſub- 
ſtance of one or two of which he has taken from the 
notes to the tranſlation of the ſecond edition; but his 
notes are ſo very few, that he will himſ@f confef they 


do not add greatly to the value of the work. He was 
indeed deterred from adding many notes, by obſerving 
that a conſiderable part of thofe with which the tranſla- 
tor of the ſecond edition had adorned his Pages, contain- 


ed nothing that was not communicated in different 


parts of the text. He is afraid that ſome i inaccuracy 
has flipped into two or three of the numbers in the hi- 


ſtory of heat; and therefore begs the reader to be on 


A guard againſt it, and correct it. 


- Pakiays this ſhort view of a few general facts con- 
cerning the hiſtory and the preſent ſtate of chemiſtry, 


| may, as the language in which it is written is looſe and 


3 | popular, 
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popular, not ſtrictly ſcrentific, be read and underſtood 
without much difficulty, and have fome {mall influence 
in inducing the reader to proceed to a more eager and 
attentive peruſal of the valuable work to which it is 
prefixed. If it have any ſuch effect, the writer's wiſh 


will be fully gratified. The account here given of 


the circumſtances of this tranſlation, and the reaſons 
upon which it was undertaken, the Fn had a right 
to expect. | _ 


Tur Tranſlator of this work, fince he has not ven- 
tured to bring M. Lavoifier and M. Fourcroy together 
in theſe volumes, is very happy to find that ſuch as ate 
diſpoſed to peruſe M. Lavoifier's work—and it is 
certainly well worthy of peruſal-—may, if they do not 
chooſe to ſtudy chemiſtry in French, gratify their cu- 
riofity, by having recourſe to a very faithful and ele- 
gant tranſlation of that work publiſhed by an ingeni- 


| ous medical gentleman of this city. 
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gerly cultivated than chemiftry has been du- 
ring theſe laſt twelve years: No ſcience ever made 
ſuch rapid progreſs in ſo ſhart a time. Thet: cixcum- 
ſtances render a third edition of this work neceſſary. 
The ſecond being almoſt entirely fold off in the ſpace 
of eighteen months, I have conſequently had leſs time 
for improving it in a third edition, than I had for im- 


proving the firſt in it. In this edition, therefore, the . 
work is enlarged only with one additional volume; but 


in the ſecond two were agded. Every elementary 
work, as it paſſes through ſũcceſſive editions, muſt at 
length reach a period at which the judgment of the 
learned and the diſcerning will declare farther addi- 
tions unneceſſary ; and after which, review and care- 
ful corrections will be the only proper means of im- 
proving it. I am of opinion, that in this third edi- 
tion my work has reached that period. An account of 
the new diſcoveries fince the year 1786 would not 
have added greatly to the bulk of the volumes : But 
by the advice of ſome judicious perſons, and in conſe- 


quence of underſtanding that beginners found ſome 
b 1 diffi- 


PREFACE. To Tut THIRD: EDITION, | 


O ſcience was ever more generally or more ca- 
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_difficulties in the peruſal of this work, I have been in- 
duced to altar and enlarge ſome chapters in the hiſtory 


of ſaline matters, of ſome of the metals, and of ſeve- 


ral of the immediate principles of vegetable and ani- 


mal bodies. Theſe new articles, with the new diſco- 


veries, of which an account is now introduced in 
' theſe volumes, are extracted and publiſhed as a ſupple- 


ment to the ſecond edition by M. Adet, a young phy- 
fician, who hay been ſo good as to undertake this 


| taſk, for which I had not leiſure myſelf. As that 


ſupplement comprehends, in a ſmall volume, every 
thing now added to the. ſecond edition, I ſhall ſay no- 
thing farther concerning the additions, but confine 


myſelf to a few reflections on the progreſs which the 


preference which the rapid ſale and the various tranfla- 


work has made, on the theory which it exhibits uni- 
formly through all its parts, and on the new nomen- 
clature now adopted in it, 


Wuxx 1 compoſed, in the years 1780 and 1781, a 
ſhort account of the fundamental facts of this ſcience, 
to ſerve as a Syllabus to my Lectures ; I followed the 
{ame plan which I had before adopted in my lectures, 
and of which ſome years' experience had taught me the 
advantages. The unexpected ſucceſs of that work indu- 
ged me to follow the ſame plan in the ſecond edition , pub- 


liſhed about four years fince.. The encouragement which 
the ſecond edition has again received from the profi- 


cients in chemiſtry and the friends of ſcience, and the 


tions authorize me to ſay, has been given to it as an 
elementary book on chemiltry through all Europe, in- 
duce me {till to adhere to the ſame plan which was 


laid down in the firſt edition. To alter my arrange- 


ment would have been m ſome. meaſure to form a new 
Work, 
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work: yet I don't know but it might be altered with- 


out any impropriety. Perhaps, the more accurate 
knowledge which has been gained ſince the publica- 
tion of my firſt edition, the more concluſive reaſonings, . 
and the more exact and numerous experiments with 
which chemiſtry has, ſince that time, been enriched, 
would render it advantageous to arrange the elements 
of the ſcience in an order ſomewhat different: To 
place, for inſtance, the hiſtory of all combuſtible bo- 
dies, ſulphur, coal, metals, &c, before that of acids; 
moſt of which ſalts. are either burnt bodies, or com- 
pounds of combuſtible bodies. This would be to pro- 
ceed from imple to compoſind : the acids of one king- 


dom would not then be ſeparated. from thoſe of the 


other two kingdoms : only, the differences between 
the principles of organic bodies and thoſe of minerals 
would be treated of in diſtin chapters. I have mark- 
ed out a ſketch of this method in my Treatiſe on the 
Elements of Chemiſtry, intended for the uſe of the 
ladies, and the Wan of the * Veterinarian 


School *. 


Bur n in che preſent ſtate of chemiſtry, 
this laſt mentioned arrangement of its elements may be 
preferable ; yet that which 1 at firſt adopted and ſtill 
adhere to, is not without its advantages. It requires a 
little more attention from the ſtudent; but even in 
this inſtance it is peculiarly favourable to his i improve- 
ment. It exhibits the ſame facts in two different 
lights; it recals the mind a ſecond time to facts, 
which have been already expoſed to its view; and 


thus impreſſes more diſtinct ideas of the phenomena. 


1 . 7 ahh Wrrn 
* School of Medicine of Animals at Alfort, near Paris. 
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| WII reſpect to the theory laid down in theſe ele- ſo n 
i ments, this third edition differs eſſentially from the two ſelv 
{i former editions. In them, I appeared only as the hi- cele 
if ſtorian of the different opinions which has prevailed a- laid 
. mong chemiſts. But, in this edition, though I ſtil rum 
} i! n maintain the ſame impartiality, and give an account of and 
"ji the principal theories which have been propoſed ; yet qua 
| 4 J have taken a fide, and declared myſelf an entire con- part 
1 vert to that doctrine which has received from ſome witl 
| _ philoſophers _ name of pneumatic or antiphlogi iſtic. phe! 
] flatter myſelf, that every unprejudiced perſon who care 


ſhall carefully peruſe theſe elements, will find that this phle 
theory differs eſſentially from all others that have been 
hitherto propoſed; as it takes nothing upon ſuppoſi- 
tion, admits no hypothetic principle, and confiſts only 
in a fair detail of facts. I may even venture to ſay, 
that thoſe philoſophers who have not yet adopted this 
doctrine, particularly thoſe who have combated it in 


ſome inſtances with rather too much warmth, ha ve not 
entered fully into our ideas. They do not ſee that the II 
ground of our opinions, the foundation on which our whic 
principles ſtand, is totally different from thoſe of other Mos 
1 theories which occur in the ſtudy of phyſics. We on- not! 
i ly deduce plain inferences from a great variety of this 
i facts: we admit nothing not demonſtrated: by experi- orde 
4 ments: and as we reject every hypotheſis, we cannot theſe 
1778 poſſibly commit ſuch blunders as thoſe into which ther 
| ill the authors of all former ſyſtems of -phyſics have ral e 
1 fallen. Either I, and thoſe other modern chemilts it; e 
119780 who have produced ſo many ingenious diſcoveries, langt 
11 are groſsly miſtaken; or the riſing generation of ſtu- by m 
1 dents, who are taught to reaſon in a very different that 
„ manner from their predeceſſors, will renounce, as we ſince 
| N have preſumed to do, the hypotheſes which haye "my | ſtant 
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> : 1 
ſo much agitated in the ſchools, and will confine them- 
ſelves, to the reſults of fair experiments. A number of 
celebrated profeſſors have already adopted the doctrine 
laid down in this work. Meſſrs de Morveau, Van-Ma- 
rum, and Chaptal, have been convinced of its truth 
and ſimplicity. In order to make himſelf fully ac- - 
quainted with this doctrine through all its different 
parts, and to have an opportunity of comparing it 
with that which is ſtill maintained by ſeveral philoſo- 


phers, I would adviſe the ſtudent of chemiſtry to read | 


carefully over the celebrated Mr Kirwan's work. upon 
phlogiſton, - with the notes and obſervations which we 
have added to it. They will find in Mr Kirwan' s ex- 
planation of the ſimple facts, a train of hypotheſes, tru- 
ly ingenious indeed, but always in a greater or a leſs 
degree forced and inconfiſtent with the facts which 


they are adduced to explain; in our application 1 5 
the ſame facts, bypotheſis 1 is no where introduced. 


Ix this third edition. I uſe ths new nomenclature. 
which was propoſed in the year 1787, by Meſſrs de 


Morveau, Lavoiſier, Berthollet, and myſelf. I ſhall 


not here repeat the reaſons which induced us to make 
this innovation; the late diſcoveries and the ſyſtematic 
order introduced into. this ſcience in conſequence of 
theſe rendered it indeed unavoidably neceſſary. Nei- 
ther ſhall I make any reply to thoſe objections, in gene- 
ral exceedingly weak, which have been urged againft 
it; and ftill leſs can I think of anſwering the abuſive 
language and witticiſms which have been thrown out 
by men who had no reaſons to offer. I ſhall only fay, 


that in five courſes of lectures which I have delivered 


ſince the formation of this nomenclature, I have con- 


ſtantly made uſe of it, and have found the uſe of it 
| attended 
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attended with all the advantages which it was expected 


to produce. Thoſe who heard theſe lectures, eafily un- 
derſtood this ſyſtem of names, and entered into the ana- 
Jogies on which it is eftabliſhed. They actually ac- 
quired more knowledge from one courſe, than it was 
_ formerly poſſible for a ſtudent to gain by attending 
three or four, however . ſy GENS his * 


| yon 


FE oy is one among the objeations, ac again 
this nomenclature, to which it 'may not be impro- 


per to call the reader's attention. The words oxy- 


gene and hydragene are faid to be too limited in their 
fignifications to anſwer properly the purpoſes to which 
we bave applied them; the prineiple to which we 
have appropriated the feſt of theſe denominations, not 
always forming acids in its combinations; and the. ſe- 
cond not being allowed by all philoſophers for one of 
the component principles of water, But, in our trea- 
tiſe on the nomenclature, we have obſerved, that we 
do not preſume to offer it as a word expreſſive of the 
more general qualities of vital air; it would perhaps 
have been impoſſible to find a word more generally ex- 
reffive of its nature, and at the ſame time ſuitable to our 
purpoſe: ſuch an attempt would have rendered the deno- 
mination too vague; and it could not, in that caſe, have 
been ſo diſtinctly comprehended by the ſtudents, as 
that which we have propoſed, and which is taken from 
one of the moit ſtriking characteriſtic properties of this 
principle; though a property which it does not exhi- 
bit in all its combinations. On the word hydrogene 
we have obſerved, that it is formed to be preciſely æx- 
preſfive of a fact, the reſult of certain unequivocal ex- 
periments; that the body to which we give this name 


is one of the eſſential principles of water; and that its 


neceſſity 
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moſt ſtriking of its properties. It is ſurpriſing, that it 
never occurs to the people who repeat ſuch objections 
againſt us, one after another, that theſe, with many 
others, muſt have ariſen to ourſelves, when we were no 


leſs than nine months diligently employed on the refor- 


mation of the nomenclature. Itis ſurpriſing that it never 
occurs to them, that we can can find nothing new in 
the reaſonings which they urge againſt us, after having 
already often difcuſſed them ; and that they have not 


learned, that all their objections, all their arguments, 


having been an hundred times propoſed, and diſcuſſed, 
and viewed invevery light, in our converſations on the 


ſubject, at-which a number of our learned brethren of 


the academy obligingly aſſiſted, appeared fo trivial in 
compariſon with the advantages likely to be obtained by 
the uſe of the new denominations, that we thought we 
might with good reaſon overlook them. Thoſe people 
are to be farther informed, that it was not till after ha- 
ving in vain ſought through all the varieties of etymo- 
logy, for words which might be expreſſive of the more 
general properties of theſe principles, that we gave up 
the hopes of accompliſhing this object. Had we obſti- 
nately adhered to our firſt purpoſe, we ſhould have in- 
troduced into our language a fet of harſh and barba- 
rous terms, which it would have been difficult for the 
underſtanding to comprehend, or for the memory to, 
retain... | 


Tux only thing that ſeems to need correction in our 
nomenclature is the expreſſion azotic gas, which might 
with great propriety be changed into the expreſſion 
gas azote; as has been obſerved by M. Arejula, a Spa- 
niſh chemiſt, who I am proud to number among my 
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neceſſity to the compoſition of its water is one of che 
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ſervation: on our nomenclature. It was certaihly an 
overſight in us to give to the name of this gas a termi- 
nation different from that of its baſe, and the ſame with 
that in which the names of 'a whole claſs of acids ter- 


minate; and I, for my part, thank the author for his 


remarks. In this work, therefore, the reader may, if 
he think proper, read gas azote, inſtead of azotic gas, 


wherever the latter of theſe expreſſions — * 


1 are moſt of the particulars which I wiſhed 
to mention to the reader in this place. The great ob- 
ject of this Work is to afford as complete a collection as 
poſſible of chemical facts in the narrowelt compaſs within 
which they could be reduced. The ſcience of chemiſtry 
is ſo generally uſeful to the purpoſes of human life, that 
there is reaſon to expect, that the number of the ſtu- 
dents of this ſcience will ſtill increaſe. It is with'a 
view to promote their improvement that I have added 
in this edition every thing that appeared to me likely 


to facilitate the ſtudy. It is my earnelt wiſh to be ufe- 
ful to them. | 


* The tranſlator has not ventured to make this alteration; for of in- 
novations there will be no end, if we are thus ready to indulge in them. 
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GNA Facts, and INTRODUCTION to the 
Wokk. 


Definition of Chem: Ay 2 Chemical Procter ; and the 
"advantages 4 the Science, Sc. 


HEMIS Ts are not generally ah concerning 

the moſt proper definition of chemiſtry, Boer- 
haave, in his Elements, has ranked 1t among the arts, 
or, to ſpeak more accurately, has defined only the prac- 
tical part of it. Chemiſtry, according to Macquer, is 
a ſcience, the object of which is to diſcover the nature 
Vox. I. . „ 


2 7 85 Sah of Chem 2 


1 properties of all bodies by means of analyſis and 


ſyntheſiss This definition is indiſputably the beſt that 


has yet been given. But as analyſis and ſyntheſis can- 
not be employed with equal ſucceſs in inveſtigating 


the properties of all natural bodies, it would perhaps 
be better not to mention them at all when we attempt 


to define this ſcience. The chemiſt cannot attain the 


knowledge of the properties of bodies without bring- 
ing them into contact; and as all that he can poſſibly 


diſcover is only the mutual operations of bodies, per- 


haps the following definition may deſerve to be adopt- 


ed,\even in preference to Macquer's: Chemiſtry is 


that ſcience which explains the intimate mutual action 
of all natural bodies &. The facts which we are to 
relate will illuſtrate this definition. In order to diſ- 
Play the extent of this ſcience in a regular perſpicu- 
ons manner, we ſhall conſider the ſubjects upon which 


it is engaged; the means which it employs ; the pur- 
poles it purſues ; and the advantages which it affords. 


6 r 


51. Concerning the Objeft the Methods, and the Tnten- 
tions, of Chem! try. 
4 
"HE ſubjects on which, the labours of the chemiſt 
are engaged, are all the ſubſtances that compoſe 


the globe which we inhabit, whether buried i in its in- 


terior parts or found at its ſurface: chemiſtry is there- 
fore of equal extent with natural hiſtory, and the fame 
limits are common to both. 


: | Analyſis 


* The addition of the word intimate ſeems to obviate the objec- 


tion offered againſt this definition by the Engliſh tranſlator of the for- 
mer edition. It diſtingutſhes chemical from mechanical action. 
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| Atalyfes .and Syntheſis. „ 3 


Analyſis or decompoſition, and ſyntheſis. or . 
tation, are the two proceſſes which chemiſtry employs . 
to accompliſh its purpoſes. The firſt is nothing but 
the ſeparation of the conftituent parts of a compound. 
ſubſtance; Cinnabar, for inſtance, is a eompoſition of 
5 mercury and ſulphur; the chemical art analyſes it by. 
ſeparating theſe two bodies from one another. Till of 
2 late it was generally thought, and many are ſtill of 
opinion, that this method is more advantageous i in che- 
mical reſearches than the other. This opinion had 
een gained ſuch ground among the learned as to in- 
duce ſeveral of them to define chemiſtry, The ſcience 
of analyſis. But nothing can be more inconſiſtent with 
. WE juſt idea of- decompoſition. In order to ſet this 
5 important truth in a proper light, we muſt divide ana- 
lyſis into two kinds; the true or ſimple, and the falſe 


on complicated. The true analyſis is that by which 
che component principles of the body decompoſed are 
of obtained, without ſuffering any alteration, The only 
criterion by which we can diſtinguiſh whether this 
analyſis has taken place, is when, by reuniting the 


ſimple ſubſtances to which the compound body has 
been reduced, we can form a new compound preciſely 
Winilar to the former. Cinnabar will again furniſh an 
it Winttatice. When the two ſubſtances of which this 
le compoſition is formed, namely mereury and ſulphur, 
n- Ware ſeparated by a chemical proceſs, they are found to 
.be in a ſtate of purity ſimilar to that which they poſ- 
ne ſeſſed before their ſeparation; for by uniting them we 
can form a new body, differing in no reſpect from the 
lis original einnabar. But unfortunately for the ſcience, 
this kind'\of analyſis can ſeldom be effected. Chemiſts 
or. More not ſo happy as to be able to apply it to DE of the 
A 2 bo- 
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bodies on which they way ee - The neu- ei 
tral ſalts, and a few other mineral ſubſtances, are the and 


only bodies in nature ſuſceptible of an loa of de- and 


compoſition. | wat 


The falſe or complicated arialyſis is that by mean WW fart 
of which a body is reſolved into principles different par! 
from thoſe which appeared to exiſt in the compofition, ſtan 


and incapable of forming, by their reunion, a body dete 
ſimilar to that from which they were obtained. cha 
© 


This kind of decompoſition takes place in moſt of 8 


the bodies that are ſubject to a chemical analyſis ; no ſecu 
other condition being requiſite, but that more than two pour 
principles enter into the combination to be examined, Its u 
and that they be united by a certain degree of mutual plac 
affinity. Many minerals, and all vegetable and ani- W 
mal ſubſtances without exception, admit of no o- e 
ther ſpecies of analyſis. Thus ſugar, diſtilled" in a duci 
retort, affords an acid, an oil, and a coaly refi- to he 
due; but all attempts to recombine theſe into the tact, 
fame ſubſtance from which they were obtained, are and 1 
_ uniformly fruitleſs. This kind of analyſis cannot en- 1 "hy, 
able us to diſcover in what ſtate ſubſtances exiſted (cient 
together in any combination before being ſeparated; Th 
aud it therefore affords but little uſeful information, Prey 
and js not to be truſted without the greateſt caution, ** 
By truſting too haſtily to reſults of this kind, chemiſts on t 
have afforded room for all that cenſure to which their e 


art has been expoſed. On this account has chemiſtry Ling 
ind 


been accuſed of abſolutely deſtroying bodies in its at- 


tempts to ſeparate their component parts; and we deen 
cannot but acknowledge that the cenſure was for a long Band 
time juſt: but becoming more circumſpect in propor- not fo 
tion to her progreſs, enen now rejects that de- many 


ceitful 


_ Syntheſis. | | 5 
ceitful hs, to which ſhe formerly had recourſe, 
and poſſeſſes the means of examining the properties 
and diſtinguiſhing the component principles of bodies, 
without deſtroying their nature. She even proceeds 
farther, and, as we ſhall have occaſion to mention more 
particularly when we come to treat of vegetable ſub- 
ſtances, eſtimates the mutual action of principles, and 
determines by what cauſes they are thus modified and 
changed. y 

Syntheſis or compoſition, the ſecond method of pro- 
ſecuting chemical inquiries, is the formation of a eom- 
pound by the artificial reunion of ſeveral principles, 
Its utility, its extent, and the dependance that may be 
placed on the reſults which it affords, render it much 
more valuable than the other: nay, not even a ſingle 
operation in chemiſtry ean be conducted without pro- 


ducing ſome new combination. Chemiſts appear not 


to have been ſufficiently ſenſible of its importance. In 
fact, as ſyntheſis is both more frequently employed 
and more highly uſeful than analyſis, chemiſtry might 
be, with a good deal of propriety, repreſented as the 
ſcience of combination, not of analyſis. 

Theſe two methods are ſometimes. employed ſe. 
parately, but oftener together It frequently hap- 
pens that a true analyſis cannot be effected with- 
out the help of ſome combination. Falſe analyſes 
are always accompanied with new combinations by 
{ſyntheſis ; nay, compoſition itſelf often produces a 
kind of analyſis. The laſt of theſe fats, however, has 
been but lately diſcovered. The diſcovery of a great 
nnmber of aeriform fluids, the exiſtence of which was 
not formerly ſo much as ſuſpected, has ſhown that in 


many operations which were conſidered as ſimple com- 
| A3 1 binatio: 


— 


* Aa 
— 2 — — —— D 
_ 
4 — 
* 


I ow 
Goran... p Dt — 


_ Þ 


. 1 Intentions * Chem i/try. . 


_ efferveſcence, and either eſcapes into the atmoſphere, 
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wn an inviſible elaſtic fluid is diſengaged with 


or is received in veſſels which have been ingeniouſly 
contrived to confine it. Moft of the combinations of 
two principles which were before thought to be ſimple 
ſubſtances, exhibit this kind of analyfis. We ſhall have 
occaſion to give frequent inſtances of 1 It when we come 
to treat of neutral ſalts. jt 

From this ſhort account of the analyſis and Faden 
of the chemiſts, it appears that the whole art of che- 
miſtry conſiſts in promoting the intimate mutual ac- 
tion of bodies, and in obſerving carefully the pheno- 
mena with which it is attended, It is to be remem- 
bered, that Nature herſelf conſtantly employs theſe two 
methods, and that from her the chemiſt firſt learned 
to uſe them. 
of bodies, all that the artiſt can do is to diſpoſe theſe 
in ſuch a manner that they may act upon each other. 


The young chemiſt ought carefully to acquaint him- 


ſelf with theſe important truths: for theſe, with the 


reſt to be explained in the following chapters of ou 
_ firſt pant, form the baſis of the ſcience. 


Hehice it is very eaſy to comprehend the final inten- 
tion of chemiſtry. That cannot be merely to diſco- 
ver the firſt principles of bodies ; for there are many 
ſubſtances which cannot be reſolved into others more 
ſimple, and whoſe component principles are therefore 
unknown : yet theſe ſubſtances, though not ſuſceptible 
of analyſis, admit of combination, and act upon other 


bodies; and therefore it appears evident, that the chief 


defign of chemiſtry is to diſcover the mutual actions 
of natural bodies, to diſtinguiſh the order of their com- 
pinations, and to eſtimate the ſtrength of that mutual 
— | | 5 attraction 
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3 il Concerning te uſe eful „ to which Chem mill 
: may be . 3 a 
$ A PARTICULAR ati would be neceflary to give a 
- full view of all the advantages which mankind 
- WH derive from this ſcience, As the defign of this work 
ö does not admit of our entering minutely into that ſub- 
1 ject, we will content ourſelves with exhibiting its out- 
0 lines; inſiſting, however, more particularly on ſuch 
d of them as appear not to have been hitherto confider- 
ed with all the attention which they deſerve. _ 

e Chemiſtry is beneficial to ſo many of the arts, that 
5 we may arrange them all under two diviſions: the 
1- firſt, comprehending all the mechanical arts which de- 
1 MW -pend on geometrical principles; the ſecond, including 


" all thoſe which depend upon chemiſtry, and therefore 


merit the name of chemical arts. Theſe laſt are much 
n- more numerous than the other. As they are all found- 
o- ed on chemical phenomena, it is eaſy to ſee that the 
1y practice of them ought to be regulated hy the rules of 
re MW chemiſtry ; which, by new diſcoverics, ſimplifies the 


. 1 . 8 
re proceſſes, renders their ſucteſs more certain, and even 


le extends the limits of all the arts dependant upon it. 
[3s Theſe are, 1/4, The arts of making bricks, tiles, china, 
icf Porcelain, and the other ſpecies of earthen ware; all 
ns of which are preparations of different kinds of clay, 
m- WW baked into different forms, and expoſed to the action 
aal of heat till each GUIs its proper degree of hardneſs. 
on A4 2dly, 


# 


_} inan of Chemi Ny 


2dly, The art of making glaſs; which, — 
vitrifiable earth with a faline ſubſtance, produces a 
new body, hard, tranſparent, and almoſt impregnable 
by the action of the air: A wonderful art, from which 
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| mankind have derived many important advantages 

lt 3dh, The arts of extracting metals from their ores, of the 1 
1 caſting, of purifying, and of allaying them by mixture, of a 
ö ' owe alſo their origin and progreſs to chemiſtry, which betu 
| | [ is daily throwing new light upon them. 4754, Thevege- and 

10 table kingdom affords materials to a great number of cy. 
| 1 arts, which, as well as thoſe above mentioned, belong very 
| it. to the province of chemiſtry. The arts of converting WF not | 
| | N | ſaccharine juices, or farinaceous ſubſtances, into vinous he n 
| j 1 liquors ; of extracting from thoſe liquors the ardent yent 
1% ſpirit which they contain; of ſeparating that ſpirit ver t 
0 | j from the water with which it is at firſt combined ; of and, 
AM uniting this ardent ſpirit with the aromatic parts of Or ar 
plants; of extracting the colouring matter of plants, I fimp 
and applying it ſo as to tinge ſtuffs; and, laſtly, the to ac 
arts of converting wine into vinegar, and combining ough 
vinegar with various ſubſtances ; of ſeparating from of m 


grain and other parts of vegetables that precious ſub- and | 
ſtance of which we form bread ; and of converting ſa © mear 
dry and inſipid a body as meal into a light, digeſtible, ciple 


and pleaſant ſubſtance ; all theſe arts, and many more, M whic 
which our preſent limits allow us not to take particu- arts. 
lar notice of, belong to the province of chemiſtry, and A 
are indebted to that ſcience for their preſent perfection, cient 
and in many inſtances for their firſt inventian. deriv 


It has equal claims to all thoſe arts which are larly 
employed on animal ſubſtances. Such is the uſeful M phyf 
and too little valued art of cookery ; the true end &c. 

ok which is not to flatter the palate, or to ya- rals : 


. * 
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ry the forms and flavours, of meats, for the yratifica- 
tion of capricious taſte; but to render aliments eaſy of 
digaſtion, by means of boiling, or by applying to them 
mild and natural ſeaſoning. Hat-making, and the 
dreſſing, tanning, and currying of leather, belong to 
the ſame claſs of arts. But one of the molt valuable 
of all the arts, which indeed occupies a middle rank 
between the arts properly ſo called and the ſciences, 
and to which chemiſtry is fingularly uſeful, is pharma- 
cy. Every perſon concerned in pharmacy needs a 
very extenſive knowledge of chemiſtry, that he may 
not be ignorant of thoſe alterations to which the bodies 
he makes uſe of are ſubject; may know how to pre- 
vent or correct ſuch alterations; may be called to diſco- 
ver the changes which compound medicines undergo; 
and, in a word, may foreſee readily the combinations 
or analyſes that may be produced by the mixture of any 
ſimple drugs. Every imparfial perſon muſt agree, that 
to acquire a competent {kill in pharmacy, the ſtudent 
ought, after acquainting himſelf with the natural hiſtory 
of materia medica, to turn his attention to chemiltry, 
and ſtudy it with the moſt earneſt aſſiduity. By theſe 
means only can pharmacy be practiſed on certain prin- 
ciples, ſo as to render mankind thoſe important ſervices 
which intitle it to the high ron it holds — the 
arts, 

A very curſory view of the ſciences will be ſuffi- 
cient to convince us what important benefits they may 
derive from chemiſtry. To natural hiſtory it is pecu- 
larly beneficial. The earlier naturaliſts employed the 
phyſical properties of colour, form, and conſiſtency, 
&c. as, the diſtinguiſhing characteriſtics. of mine- 
rals :\ but thoſe properties being very liable to varia- 
tion, the bodies of when! ancient philoſophers have 

ſpoken 
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#poken are no longer known, and their diſcoveries art 


almoſt totally loſt. The moderns have become ſen- 
ſible, that, in order to obviate this inconveniende ſo 
fatal to the progreſs of natural hiſtory, ſome new me- 
thod muſt be adopted. Chemical analyſis has been 
thought the happieſt that can be employed; and by 
this method ſuch progreſs has already been made, that 
minerals are now ranked into claſſes according to the 
nature and quantity of the principles of which they 


are compoſed. The progreſs made in this branch of 


natural hiſtory is owing to the labours of Meſſrs Berg- 
aan; Bayen, Monnet, &c. Wallerius, Gronſtedt, and 
ſome other naturaliſts, firſt began the arrangement of mi- 


neral bodies according to their chemical properties. M. 


Bucquet, in his latter courſes of lectures, had improved 
on the ideas of thoſe two celebrated naturaliſts; and his 
mode of arrangement was entirely chemical. M. Sage, 
who has analyſed a great number of minerals, has alſo 
employed a chemical mode of arrangement: and thy” 
no chemiſt has adopted the whole of his theory, 

mineralogy owes him the higheſt obligations; and few 
in France have purſued the ſtudy with more induſtry 
and ſucceſs. M. Daubenton has availed himſelf of the 
labours of all his cotemporaries and predeceſſors; ex- 
amining them, however, with a degree of caution wor- 
thy of the true philoſopher, whoſe proper object is to 


diſcover truth amid that maze of error and uncertain- 


ty, in which, unfortunately for mankind, it is too oft- 
en concealed. Nothing, then, can be more certain 
than the utility of chemiſtry to natural hiſtory ; it at- 
fords the only means of removing that obſcurity and 
uncertainty which muſt. ever attend ſimple deſcriptions 
of natural objects. One obſervation of M. Daubenton 
merits the particular attention of all chemical philoſo- 

phers: 
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phers: He eee them to bd carefully the FR 
mens on which they make their experiments, in order 
that they may be generally underſtood by naturaliſts, 
and may avoid that confuſion which, according to this 
celebrated profeſſor, prevails through the works of 
many modern chemiſts. The only means which I 
have found proper for avoiding that confuſion, is, to 
connect the two ſciences in my lectures, by uniting 
phyſical deſeriptions of bodies with an aceount of their 
chemical properties. 
But the world are not ſo mess roltninced of ths 
uſefulneſs of chemiſtry in medicine. The errors of 
the chemical phyſicians of the- laſt. century, and the 
indifference of a number of medical practitioners for 
this ſcience, have impreſſed many with an unfavour- 
able opinion of it, which time alone can remove. Yet, it 
would ſurely be better not. to lend an ear to the voice 
of prejudice, but to inquire candidly into the cauſes of 
thoſe miſtakes which chemiſts have committed, and to 
conſider by what means they may be for the future 
avoided, and the ſcience reſtored to its juſt honours. 
Though the firſt phyficians who cultivated chemiſtry 
were rgifled by a blind enthuſiaſm; yet from that no 
inferences can be drawn applicable to the chemiſtry of 
the preſent time. The preciſion which the moderns 
have introduced into every part of experimental philo- 
ſophy, cannot but remove all the apprehenſions which 
might be entertained, if chemiſtry were ſtill involved 
in the fame degree of myſtery and obſcurity in which 
it was a century ago, If employed with caution, and 


with a due regard to the extent of its powers, it cannot 


but be highly beneficial to medicine. After thus ac- 


knowledging the whims and blunders of ea let 
us 
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us proceed to juſtify the ſcience, by examining how 
far it is nſeful to every branch of medicine. Let 


us firſt diſtinguiſh. between the two great departments 


of this extenſive ſcience, namely, the theory and the 


practice; which, however, ought not to be entirely ſe. 


parated from each other, as they have been by ſome 


authors, The ſtudy of medicine ought always to be. 
gin with the anatomy of man and the other animals, 
But the ſolids are the only part of the animal frame 


ſubject to the examination of anatomy; while it is 


well known to phyſiologiſts, that the greateſt part of 


animal bodies conſiſts of fluids, by the motion of which 


life is maintained. Were we then to confine our ob- 
ſervation to the ſtructure of the veſſels, without exa- 
mining the nature and properties of the fluids which 


they contain, we ſhould be acquainted with only one 


part of the animal ſyſtem. It is the buſineſs of che- 


miſtry to explain to us the qualities of theſe fluids : 


chemiſtry affords the only means by which we can ac- 
quire a knowledge of the principles of which they are 
compoſed, and of the changes which they undergo in 


performing thoſe functions by which they contribute 


to the ſupport of life. Without the aid of this ſcience, 


it would be impoſſible for us to diſcoyer the mecha- 


niſm of the animal functions; to diſtinguiſn between 
the various fluids ſeparated by the different viſcera; to 
obſerve what alterations theſe ſuffer when collected in 
their ſeveral reſervoirs; or to underſtand how they are 
affected by heat, cold, or mixture with other fluids, &c. 


When we are thus far acquainted with the compoſi- 


tion of animal fluids, it will next be proper to exa- 


mine what variations they are liable to, from dif- 


ferences of ſex, age, conftitution, climate, and ſeaſon ; 
and 


Fo the Prath 
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riſon, by means of which the limits of ſcience may be 
extended. It is ngt enough, however, to examine the 
chemical properties of the animal fluids when the ſy- 
ſtem is in a ſound ſtate: they ſhould be obſerved with 
no leſs attention when the body languiſhes under diſ- 
eaſe, in order that it may be certainly diſcovered what 
alterations they ſuffer in the various diſtempers to 
which the human frame is liable; what part of the 
humours predominates in putrid, tiittamratdry; ſcor- 
butic, or ſcrophulous diforders ; what ſaline combi- 
nations are formed during the progreſs of the diſtem- 
per; what matter extruded trom its proper veſſels. 
Such reſearches cannot fail to make phyſicians better 
acquainted with the hiſtory of pathology. We think 
it equally neceſſary to examine the ſolids by chemical 
methods, in the ſound as well as in the diſeaſed ſtate 


ol the body; that by conſidering their properties, we 


may diſcover from what fluid they are produced; and, 
this known, may conjecture upon good grounds, what 


ſolid or fluid has ſuffered alteration in any diſtemper. 


This poſition, which is here but ſlightly mentioned, 
will be more particularly explained i in the chapters on 
Animal Matters. 

But chemiſtry is no leſs uſeful to the practice al 
to the theory of medicine; nor can it indeed be uſeful 
to the one without ea the other at the ſame 
time. It will, therefore, be no difficult taſk to ſhow 


the dependance of the practice upon this ſcience. To 


begin with the art of preſerving health; an accurate 
chemical knowledge of the various ticles of food, 
and of the atmoſpherie fluid, is neceſſary to enable us 
to make Proper choice of air and aliments. By che- 

_ miſtry 


6 


mals: thus ſhall we eſtabliſh certain points of compa- 
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muſt learn from chemiſtry. 
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miſtry we learn what quantity of nutritive matter is. 


contained in every different article of food; in what 


Particular ſtate that matter exiſts in each of the bodies 


in which it is found; the nature of the ſeveral ſubſtan- 


ces with which it may be combinell ; and the means 
of extracting, purifying; and preparing it in a manner 


ſuitable to the ſtrength or weakneſs of different ſto- 


machs. It is the ſame ſcience that explains to us the 


nature of thoſe fluids which we, uſe for drink ; what 
properties render water wholeſome or noxious, and 


how to ſeparate from it whatever may fender it inju- 


rious to the animal economy; what are the prin- 


 ciples of fermented liquors, and in what proportion 


thoſe are mingled together in the ſeveral kinds of wine; 


as alſo by what proceſſes we may diſtinguiſn whether 
wine is genuine or adulterated: Laſtly, by the ſame 


means we learn, what properties render air fit for reſpi- 
ration; to what changes that fluid is liable; and what 
other Fance are capable of altering its purity, by 
entering into combination with it. Chemiſtry likewiſe 
ſupplies us with the happy means of correcting the 
qualities of air when noxious, ſo as to reſtore it to that 
ſtate in which it is proper for reſpiration : for the diſ- 
covery of which means we are indebted to the induſtry 
of the moderns, as ſhalt be ſhown in the Hiſtory of 
Air. 

The phyſician ought not t to 5: ule of medicines 
unleſs he knows their nature; and that knowledge he 
This has been ſo long ge- 
nerally acknowledged, that the Writers of the materia 
medica arrange medicines by their chemical proper- 
ties. The uniform experience of all ages has eſtabliſh- 

ed it as a certain truth, that there is a cloſe and natural 


relation between the taſte of bodies and the manner 
| in 
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in which they act on the animal œconomy; fo that by 
taſting any ſubſtance we may judge bf its medicinal 
qualities: Bitters are ftomachic ; inſipid ſubſtances, 
mild and relaxing; bodies of an agreeable ſweet taſte, 
putritious 3 acid ſubſtances, active, penetrating, and 
inciſive. But as taſte is undeniably a chemical proper- 
ty, depending on the tendency of ſubſtances to combi- 
nation, as ſhall be elſewhere ſhown, we muſt confeſs 
ourſelves indebted to chemiſtry for whatever know- - 
ledge of the properties of bodies we can gain by: exa- 
mining their taſte : Let it would be abſurd to ſup- 
poſe, with the chemical phyſicians of the laſt cen- 
tury, that the ſtomach is a veſſel in which chemical 
proceſſes are carried on, as in a laboratory. The 
inteſtines poſſeſs indeed ſenſibility and a peculiar mo- 
tion, which modify the nature and operation of ſuch 
medicinès as are adminiſtered ; but it becomes the 
phyſician to repreſs thoſe. wild ſallies of imagination 
which lead to ridiculous hypotheſes, and to admit only 
ſuch facts as are eſtabliſned by accurate obſervation. 
It cannot be denied, that, in ſome cafes, medicines act 
in the firſt paſſages by means of their chemical pro- 
perties: then, indeed, the phyſician may apply his 
chemical knowledge. Long experience has ſhown, that 
in the difeaſes peculiar to children, the ſtomach and 
inteſtines are coated with a tenacious viſcous mat- 
ter, which is manifeſtly of an acid nature. The ab- 
ſorbent earths, and alkalis adminiſtered on ſuch occa- 
fions, deſtroy this acid by entering into combination 
with it, and form a neutral purgative ſalt, which by 
ſtimulating the inteſtines, cauſes them to evacuate the 
noxious matter. All diſeaſes that occafion an accu- 
mulation of obſtructive matter in the primary paſlages, 
require the phyſician to poſſeſs ſome chemical know- 
ledge 3 


Fmem mwowmmmmmmnmnm — — D * * 5 7 — a OF, - 0 n V — — - 8 
W > —— ans» —— r 2 a a — -_ . Py 8 y 8 
5 1 r — 4 C 4 Wen - — — — — Amgen con — — n — . p . 
1 , 4 — r ** RT e * — Deron 3 * ” 6 1 
c R of 4 „ — hy — 2 Jab A > W N 112 * * — - 
» ” — CRIES — Sgt? mas A — we — en. db © ee Pen” FR — - mY 
3 25 Y \ - Kh . 2 - * £9.94 4 
7 - — ü— U * — 


* * 1 4 2 by i - — 7 = J N Pay — 
5 3 : © 2s 11, 2" p ae. * 8 ar . — — 5 — > 2 
K L * L \ +, A”; _ 4 b Y — * * * . en en e * — — 
— — 2 ft 1 3 * 4 2 q 5 = w ” e 4 E * o A, oe yo PR ** x 1 — _ * - LA wy e & a o 2 =, FR 
- — == EO ES CITES ** e . . eee ** : — * n og, OS 
« — - — Y — — = 2 . 1 * . EP „ * * 4 - rr 
- - —— - - = — — — - - 9 TY wy » 5 * 
— — —.— — — — 0 1 * rr 3 . 
* — — — —— — — X 68 Tay Te 
— — —.— CEE — = Game pa — 
— 2 — * ry) ORs ROO SER .. dre nos wang Irs —— 2 oo ICIS — — 
: > — — < y__ 
. * . | 
1 T 


_ * 22 * 
_ — 5 
* 2 W iv org 1 5 222 d 4 
: 1 1 * 4 
4 on N * — Parr — [1 N 2 
— — a mma p - — — — OT ITY a - F * 
— —— — — ————— — — >= — — — - - — — = py 2 2 — 2 — 
, — — — — — 2 — 


—— — RR cath 
3k 2 1 — 
cx. < r x = 3 — fn. - 
—— —U— 2 — * : et, — 5 8 
8 . n — — ́f—k—— — — 


16 Uſe in /abplying Antidoter, 
ledge; as it is certain that ſome ſubſtances will as 


with more force than others on that obſtructive: matter, 


Thus, for inſtance, acids may be adminiſtered to re. 
move one kind of nn, and ſolutions of ſalts for 


another. 


But the td advantage which the penitionds of 


medicine can derive from chemiſtry, is on thoſe alarm- 


ing occaſions when, by accident or deſign, ſome of 


thoſe corrofive ſubſtances have been ſwallowed, which 
prove fatal to life by attacking the viſcera, and de- 
ſtroying their organization. On ſuch occaſions che- 


miſtry lends the readieſt and moſt effectual aid to me. 
dicine, by ſupplying ſubſtances which have power to 


decompoſe the poiſon; and by that means obviate itt 
direful effects. Navier, a celebrated medical chemiſt 


of Chalons, has publiſhed a work, in which he points 


out effectual remedies to prevent the deſtructive ef. 
fects of the poiſons of arſenic, corroſive ſublimate, 
verdegris, the preparations of lead. Notwithſtand- 
ing the angry declamations of ſome phyficians, who 
ſeem deſirous of excluding the ſciences from the prac- 
tice: of medicine, his work well deſerves the gratitude 
of poſterity. Not only does chemiſtry at preſent en. 
able us to counteract effeQually the operation of mine- 


ral poiſons; but there is even reaſon to hope, that care. 


ful inquiries into the nature of animal and vegetable 
poiſons, may enable us to diſcover ſome ſubſtances ca- 
_ of diveſting them alſo of their pernicious pow: 
Opium, and all narcotic vegetables, the acid and 

wn 00 juices, ſuch as thoſe of {purge and euphor- 
bium, the noxious plants, particularly muſhrooms, are 
all well worthy of the particular attention of the che- 
miſt; as by his reſearches ſome means may poſſibly be 
diſcovered, which may render them no longer equally 
dan- 
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dangerous. 11 18 of no leſs importance to examine the 
er. nature of animal poiſons, From the experiments of 
the acid of ants: Thouvenel has diſcovered ſeveral a- 
crid ſubſtances in cantharides: Mead has examined 
or the venom of the viper: Fontana has purſued a train 
m- of obſervations. on the ſame; poiſon 3 and has diſcover- 
of Ned, that the Japis cagſticus, introduced immediately in- 
ch to the wound made by this reptile, ee the 
de: poiſon, and prevents its effects. 
he- Though chemiſtry were not to contribute ſo . in 
ne. ¶ theſe inftances to the benefit of medicine; ; yet ſtill by ſup- 
to ¶ plying ſuch. a number of valuable drugs, ſhe muſt be con- 
its feſſed to render ſervices of the higheſt importance to this 
niſt W vſcfal ſcience. Stibiated tartar, together with the various 
nts mercurial, antimonial, and martial preparations, which 
ef. are fo often and ſo ſucceſsfully preſcribed, when con- 
ate; Ml fidered as the gifts of chemiſtry, muſt ſurely induce 
nd: phyſicians to efteem the ſcience, and to encourage thoſe 
vho who proſecute chemical reſearches from a defire to 
6. contribute to the advancement of medicine. As for 
ade MW myſelf, the natural bent of my genius, no leſs than my 
en. MW particular ſituation, leads me to cultivate both ſcienceg”. 
ne vith the moſt earneſt wiſhes to promote their ing 
are: provement. The declamations of thoſe, . who from 
able their ignorance of chemiſtry, are induced to repreſent 
ca Mit as of no utility in medicine, ſhall never detach me 
ow. from this ſcience. I have engaged with ardour in the 
and ftudy of animal chemiſtry, and am determined to fol- 
hor. low the ſteps of thoſe who have already proſecuted it 
are} vith ſo much ſucceſs, 
che: To conclude our obſervations on the atilaf of che- 
y bel miſtry to medicine ; we ſhall only add, that a certain 
degree of chemical knowledge is abſolutely neceſſary * 
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Margraaf and Fontana we are already acquainted with 
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to enable the phyſician to make out a Preſeription of 
any compound medicine, to be prepared by the apo. 


_ followed by no other bad conſequences, cannot but ex. 
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thecary. Perſons unſkilled in chemiſtry are liable to 


commit the groſſeſt blunflers. daily in making out pre- 


feriptions ; to order, for inſtance, the compoſition of 
fubftances incapable of ſubſiſting in union, or which 
have à mutual tendency to decompoſe one another. In 
the caſe of decompoſition, the medicine adminiſtered 
cannot poſſibly produce the defired effects. Chemiſtry 
furniſhes the only means to prevent ſuch blunders; 
which are often attended with the moſt unhappy con- 
ſequences. If poſſeſſed of chemical knowledge, we 
will never attempt to compound together ſubſtance 
incapable of mutual combination; the laws of che. 


miſtry muſt always direct us in the preparation of 
compound medicines. 


Without a knowledge of che. 
miſtry, the phyſician muſt ever be liable to commit 
numerous blanders ; which, though they ſhould be 


poſe him to the contempt of the apothecary ; as tht 
practice of the apothecary naturally makes him ac. 

quainted with many chemical facts. 
The uſefulneſs of chemiſtry in the arts, and the re- 
ſemblance of its proceſſes to the manipulations of ar- 
tiſts, have cauſed it to be confounded ſometimes with 
alchemy, ſometimes with pharmacy; though they mull 
be very ignorant indeed, who can thus confound ob- 
jects ſo widely different from one another, and can re. 
gard"the chemiſt as a fanciful projector, unwearied) 
employed in a vain ſearch for the philoſopher's ſtone. 
Even a very light attention to the nature and purſuit 
of chemiſtry, may be ſufficient to convince any perſor 
that there is a vaſt difference between thoſe purpoſe 
which 
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General Utility of Chemiſtry: - a 


which the chemiſt purſues in a train of e con- 


nected reſearches, and the tranſmutations which the al- 
chemiſt pretends to effect by ſet of abſurd and deſul- 
tory procefſes. That miſtake which leads many people 


to regard chemiſtry as the art of preparing drugs is 


more excuſable; it confounds not the chemiſt with 
the ignorant 12 70 infignificant operators of the Great 
Work; who, as is humorouſly obſerved by Macquer, 
are the artiſans of an art which has no exiſtence; but 
aſſociates him with a claſs of uſeful and reſpectable 
artiſts, whoſe labours are of high importance to ſociety. 


Yet as pharmacy is but one branch of chemiſtry, to 


confine chemiſtry to the making up of medicines, is to 

entertain a very unjuſt idea of the extent of the 

ſcience. Pharmacy, as well as all the other arts de- 

pendant on chemiſtry, is guided and aſſiſted in its ope- 

rations by this ſcience. But chemiſtry, in its nature 

and objects, is more ſublime and extenfive ; it extends 

its inquiries and inductions to the reciprocal action of 
all the bodies in nature; and thus contributes at the 
fame time to the advancement of both philoſophy and 

the arts. 
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me Hiſtory of Chemiſtry 


HE 1 of any ſcience Would make belt ac 

quainted at leaſt with the outlines of its hiſtory. A 
knowledge of the leading facts, and of the dates of diffe- 
rent diſcoveries, will be of uſe to enable him to avoid 


the errors of thoſe who have preceded him in the ſame 
purſuits, and to flirect him to the path which leads to 


improvement. But as a very minute detail of the hi- 
ſtory of chemiſtry might poſſibly be conſidered as an 
unneceſſary digreſſion from the main object of this trea- 
tiſe, we ſhall” confine ourſelves to a view of leading 


facts, without entering into particulars. Whoever is 
deſirous of fuller information concerning the riſe and 


progreſs of chemiſtry, may conſult a variety of well- 
written works which have been publiſhed on the ſub- 
jet; particularly, the Treatiſe of Olaus Borrichius, de 
of tu et progreſſu Chemie ; the article Chimie in the Dic. 
tionnaire Encyclopedique ; the Introduction to Senac's 


Treatiſe on Chemiſtry ; Abbe Lenglet du Freſnoy's 


Hiſtory of the Hermetic Philoſophy ; the firſt chapter 
of Boerhaave's Chemiſtry ; and the Diſcourſe prefixed 


to Macquer's Chemical Dictionary, 385 
To 


Origin of Chemiſtry. 21 


Jo give the reader a brief and methodical account of 

the progreſs of the human mind in the ſtudy of che- 

| miſtry, and of the ſucceſſive diſcoveries which have been 

made in this ſcience ; we ll e our acer into 
pe nts) | 7 "EDO 1 
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Tur origin of chamiſtty 1 is * in the ſame obſcurity 


A which conceals. that of the other arts and ſciences. 
5 The patriarch Tubal-Cain, who lived before the flood, 
id is conſidered as the inventor of chemiſtry ; but the on- 
wi ly part of it known to, him was the art of working me- 
to tals : he ſeems to have been- the ſame with the Vulcan 
1. of fabulous hiſtory. Mot 

We may with more confidence aſcribe the invention 
an 3 f Ti 
6. of this ſcience to the ancient Egyptians. According 
5 to Abbe Lenglet du Freſnoy, Thoth or Athotis, ſur- 


named Hermes or Mercury, is the firſt of this nation 
$ 1 of whom mention is made as being a chemiſt. He 
. was the ſon of Mezraim or Oſiris, and the grandſon of 
1 Cham. He became king of Thebes. 1 65 

te Siphoas was the next Egyptian monarch, who was 
:- | alſo diſtinguiſhed as a philoſopher. He lived 800 years 
5 after Athotis, and 1900 before Jeſus Chriſt. He is 
named Hermes, or Mercury Triſmegiſtus, by the Greeks; 
and is therefore the ſecond Mercury: he is conſidered 
as the inventor of natural philoſophy; he wrote two 
and forty books on the ſubject of philoſophy, the titles 
of which have been handed down to us by various hi- 
„„ ſtorians. 
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ſtorians. None of them ſeems to have treated direaly 
of chemiſtry ;; though from him has the ſcience. been 
intitled the Hermetic Philoſophy. ; 

We know but little concerning thoſe who bn 
Nen among the Egyptians ; but the ſcience ap- 
_ pears to have made conſiderable progreſs among them, 
tor they practiſed many of the arts dependant on che- 
miſtry; particularly the arts of forming imitations of 
the precious ſtones, of caſting and working metals, of 
Painting upon glaſs, &c.; but the chemiſtry of this 
ancient people has been loſt, as well as their other arts 
and ſciences. Ihe prieſts involved them in myſtery, 
and concealed them under the veil of hieroglyphics. 
Alchemiſts have perſuaded themſelves, that ſome veſti- 
ges of their pretended art may be traced among the re- 
mains of the Egyptian hieroglyphics ; and that the 
temple which the Egyptians dedicated to Vulcan was 
erected in honour of-alchemy, 

The Iſraelites acquired a knowledge of chemiſtry 
from the, Egyptians. Moſes is conſidered as a chemiſt, 
on account of his diſſolving the golden idol which the 
people had ſet up. It has been thought, and Stahl has 
even written a difſertation to prove, that he rendered 
the gold ſoluble in water by means of liver of fulphur, 
Such a proceſs ſuppoſes 2 protty exten{ve knowledge of 
chemiſtry. 

Democritus of Abdera, wha lived about 500 years 
before Jeſus Chriſt, travelled into Egypt, Chaldea, and 
Perſia, &c. and is ſaid to have gained ſome ſkill in 
chemiſtry in the firſt of thoſe countries. Though the 
ſon of a man whoſe opulence had enabled him to en- 
tertain Xerxes and all his attendants, he returned very 
poor to his native country, where he was kindly recei- 
ye, however, by his brother Damaſſus. Retiring to 

. 


cero aſſerts, that Democritus, in order that he might 
not be diverted from his ſpeculations by external 


objects, deprived himſelf of fight by gazing on the 


rays of the ſun reflected from a veſſel of poliſhed 
copper: But Plutarch denies this fact. Pliny was ſo 
amazed at the knowledge of Democritus, that he con- 
ſidered it as quite miraculous. 

Several authors reckon Cleopatra a. chemiſt, be- 
cauſe ſhe knew how to diſſolve pearls. It is even 
affirmed; that the art of chemiſtry being known to all 


the Egyptian prieſts, continued to be practiſed among 


that nation till the time when, according to Sui- 


das, Diocleſian thought to reduce them more eaſily un- 


der ſubjection, by burning their books on chemiſtry. 
! | 
II. Irv 
The Chemiſtry of the Arabians. 


AFTER a long ſeries of ages, through which it is im- 


poſſible to trace the progreſs of chemiſtry amid the re- 


volutions of empire ; this ſcience again appears among 
the Arabians, and orgs ſo e as to merit 
our attention. 


Under the dynaſty of the Achemides, or Abaſſides, 
the ſciences, which had long been neglected, regained 


their former vigour, Almanzor, the ſecond Caliph of 
that family, eagerly cultivated aſtronomy. Harum 
Raſchid, the fifth caliph, who was cotemporary with 
Charlemagne, cauſed ſeveral books on chemiſtry to be 
tranflated from the Greek into the Arabic, 
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a garden near the city-walls of Abdera, he employed 
himſelf in the ſtudy of plants and precious ſtones... Ci- 


 qffice. EET | . Es. a ſpe 
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In the ninth century, Gebber of Thus, in Chorazan, cher 
a province of Perfia, wrote three different treatiſes on of t 
chemiſtry : which contain a number of tolerably good Wl niuſ 
things. His maſterpiece is intitled, Summa perfectionit Ir 


mag Rerii. He has written with conſiderable perſpi- mini 


cuity on diſtillation, calcination, the ruin and the repu 


ſolution of metals. | | cont; 
In the tenth century, NR gelen to hes ws Ri 
or of Bagdad, firſt applied chemiſtry to medicine, in th 


Some of his pharmacentic n NUN are ſtill in e. after 


ſteem. mati. 


In the eleventh century, Avicenna, a otiyfiblan; in of ſe 


imitation of Rhazes, applied chemiſtry to medicine. title 


His merit raifed him to the office of Grand-Vizir; but ra ob 
his debaucheries ocealioned is Jegradation from 7 thi to ke 
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ſaid t 
Chemiſtry paſſe from the Faſt to the We , in the teme of boa 


the Cruſades. 3 * 


f died 
þ = art vol ice gold continued 1 in xepute, years 
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according to the authors who have written upon it. WW nitan 


But the madneſs that gave riſe to it roſe to its greateſt great 


height between the eleventh and the ſixteenth century. one 0 


'The chemical facts which had been diſcovered by the Fo 
Egyptians, collected by the Greeks, and applied to orca 
medicine by the Arabians, became known to the four 
nations who viſited the eaſt in the Cruſades; and Eng- 


land, France, Germany, and Italy, ſoon RT with *'C 


a ſet of men eager in ſearch of the philoſopher's ſtone, I known 
As their labours contributed to the advancement of eat 
chemiſtry, « / 


Chemiſtry introduced into Europe. 25 


chemiſtry, it is but reaſonable to take notice of ſome 
of the moſt diſtinguiſhed l __ üngular ge- 
winks 22072 6 

In the thirteenth centary; Albert the Great a Do 
minican of Cologne, and afterwards of Ratiſbon, was 
reputed a magician; and compoſed a work, which 
contains deſeriptions of many alchemical proceſſes. 

Rogey Bacon, born in the year 1214, near Ilcheſter 
in the county of Somerſet, ſtudied: at Oxford, and came 
afterwards to' Paris to proſecute his ſtudies in mathe- 
matics and medicine. He is celebrated as the author 
of ſeveral inventions; any one of which might well in- 
title him to im mortality. Among theſe are the came- 
ra obſcura, the teleſcope, and gunpowder. He is ſaid 
to have made a ſelf-moving chariot, a flying machine, 

a ſpeaking head, &c. He was a cordelier, and was 
ſirnamed the Admirable Doctor. Being accuſed of ma- 
gic, his fellows were obliged to impriſon him. He af- 
rerwards refided in an houſe in Oxford, where he is 
ſaid to have worked in alchemy. Borrichius ſaw the 
houſe, which was ſtill known by his name *. 

Arnold of Villeneuve, born in Languedoc in 1245, 
died in 1310, having ſtudied medicine at Paris for 30 
years. He wrote a commentary on the Schola Saler- 
nitana. The alchemiſts reſpe&t him as one of their 
greateſt maſters. Borrichius, in the year 1664, ſaw 
one of his deſcendants, an alchemiſt, in Languedoc. | 

Fourteenth century. Raymond Lully, born in Ma- 
jorca in 12 35, came to Paris 1 in 1281; where he became 

| acquainted 


- 


7 Concerning this houſe, if I miſtake not, a tradition has been long 
known at Oxford; that when a greater man than Roger Bacon paſſes 
beneath it, it will tumble down upon his head. It ſtands on a bridge. 


6 And Bacon's manſion trembles o'er his head.” Joansox. 
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acquainted with Arnold of 1 5 ſtudied un. 
5 der him. Robert Conſtantine relates his having ſeen 
in the Tower of London a Roſe Noble ſtruck out of 
gold, made by Lully, under the reign of Edward V. in 


Alebemy. 


the years 1312 and 1313. He has left ſeveral books 


on alchemy, which contain ſome, facts relative to the 


Preparation of acids, or ſtrong waters, and ha Proper: 
ties of metals. 

Fifteenth century. Baflius Valabticusd a 8 
tine of Erfort in Germany,” was ſkilled-in medicine and 
natural hiſtory. . He has left a work on antimony, un 
der the pompous title of Currus eriumphalis Auna 
on which a.commentary has been written by Kerkrin. 
gius. That book deſcribes a conſiderable number of 
antimonial preparations, which have been ſince offer. 
ed to the world as new diſcoveries, under different 
names, and have been preſcribed with great ſucceſs for 
ſeveral diſorders, Pr 

The two Iſaacs of Holland, father and ſon, though 
but little known, have left ſome treatiſes which are 
praiſed by. Boerhaave, and from which they appear to 


have been acquainted with aquafortis and aqua regia. | 


All theſe authors have written on chemiſtry ins 
very obſcure, confuſed manner. Though acquainted 
with ſome proceſſes of ſolution, extraction, and purif- 

cation, &c, their pretenſions roſe much higher than 
their knowledge; and ſcarce any advantage can be 
derived from a peruſal of their works, 
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chemy uppoſed, from the Sixteenth 1 to the middle of the 
bearing): 5 6 


Tnovon the vain ied of the alchemiſts had been 
invariably unſucceſsful; and had been almoſt always 
attended with the loſs of fortune and reputation; yet, 
in the ſixteenth century, a prodigious number appear- 


1 Jed, at the head of whom was Paracelſus a Swiſs phyſi- 
* cian, born at Zurich in 1493, whole reveries were ea- 


gerly embraced by the reſt. That fanciful man aſſert- 
rent ed, that there was an univerſal medicine, and ſubſtitu- 
fe ted chemical preparations in the place of the Galenical 

pharmacy then in uſe. He cured many diſeaſes in 
ug which the ordinary remedies had been ineffectually ap- 
aue A plied, and particularly venereal complaints with mer- 
"WW curial preparations. He performed ſome very ſur- 
Ps priſing cures; but became ſo extravagantly fluſhed 
maß with his ſucceſs, as to burn in public the writings of 
ed the Greek phyficians. He died amid his -imaginary 
rif. triumphs in an inn in Saltzburgh, at the age of 48, 
han f after having promiſed himſelf immortality from the 
uſe of his ſecrets. 

Notwithſtanding the extravagance and abſurdity of 
his idea of an univerſal medicine, it attracted the at- 
tention of alchemiſts, and revived the ſpirit of alchemy. 
Several imagining that they had diſcovered the uni- 
ry, verſal medicine, aſſumed the new title of Adepts. 

Among thoſe Were, at the beginning of the ſeventeenth 


century, 
The 


7 
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knowledgment of their principles. They pretendet 


1. The Roſicrucians, a fraternity that aroſe in Ger. 
many, were never known but by name in France, an 
whoſe individual members never made any public ae. 


Vance 


to be in poſſeſſion of the art of tranſmutation, the uni. 


verſal fcience, the univerſal medicine, a and the Feienc Fer: 
of occult things, &. notior 
2. A wandering fellow, bt ROE > Seth rec 
or Sidon, who is faid to have performed the work dM" che 
tranſmutation in Holland, in the preſence of a perſon has C. 
of the name of Hauſſen. Hauſſen related the fact u ©? 1 
Vander Linden, grandfather to the pliytician' of tha Ron 
name, who collected a medical ibrary. 18 
m 


— 


chemical medicines. Such are the works af Crollius 


Glauber, a German chemiſt, rendered an importai 


uſeleſs, and diſtinguiſhed” by the name of caput not. 


3. Another named Thomas Vaughan, burt in Ef 


land in 1612. He went to America, where Starkey” of 


deſerv 
ing ! 


faw and received gold from him. Boyle correſponded £ 
with him. This is the ſame adept who, in France 
gave his powder of projection to Hevelius. The latter, ¶ for 85 
in conſequence of this pretended miracle, which wa Ale 
nothing but a triek, wrote a neee a Fam niuſes, 
aureo, &. the ce 

Yet che ſueceſs with which Paracelſus had preſcr- e in 
bed his chemical medicines, induced a number of phy Tan 
ficrans to cultivate that new art; and in a ſhort time 
ſeveral valuable works appeared on the preparation d 


Schroder, Zwelter, Glaſer, Tackenius, Lemery, &c.; 
as well as the pharmacopœiæ publiſhed by the princi 
pal faculties of medicine in Europe. About this time 


fervice to his art, by examining the reſidues of open 
tions, which had hitherto been always thrown afide s 


tuum, or terra damnata. He diſcovered by this means 
FL | | the 
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neceſſary in preparing mineral acids, &c. 1 
Several of thoſe who have contributed to the x 
-ancement of chemiſtry ſince the days of Paracelſus, 


in the ſympathetic action of medicines ;_ Libavius, who 
has communicated his name to a preparation of tin; 
an Helmont, famous for his ſingular notions both in 
hemiſtry and medicine; and, laſtly, Borrichius, a 


made known to the world the poſſibility and the man- 
ner of inflaming oils with the mtrous acid, and who 
Wicſerves the gratitude and reſpec of the world for ha- 
ing bequeathed his library and chemical laboratory 
for the uſe of indigent ſtudents of medicine. 
Alchemy was. now oppoſed by two celebrated ge- 
niuſes, who were ſucceſsful in their attacks. The one, 
the celebrated Father Kircher the Jeſuit, to whom we 
are indebted for a noble work, . intitled Mundus Sub- 
terraneus ; the other, the learned Conringius. 


of - 
> f V 
5 
* 


Riſe and Progreſs of philoſophical Chemiſtry, from. the 
middle of the nn to the middle of the eighteenth 
rtant Cent 4279. 


Hrrnzaro chemiſtry had never been treated in a 
nd philoſophical manner. The chemical arts had indeed 


jean been deſcribed, medical formule, had been given, and 
: the 


he neutral ſalt which bears his name, and the ammo- 
Piac vitriolic ſalt, and explained the chemical proceſſes 


yvere not fully convinced of the abſurdity of his wild 
notions. Among thoſe were Caſſius, known for his 
precipitate of gold; Sir Kenelm Digby, who believed 


Daniſh phyſician and chemiſt, who firſt diſcovered and 


James Barnet, phyfician to the King of Poland, 2. 


the ſciences. 


ved by the world, and was long the only elementary 
book on the ſubject. 


the nature of metals painfully examined, from the hoy 
of making gold, or diſcovering an univerſal medicine: 
A chimera {till fondly believed by the ignorant an 
enthuſiaſtic!” But nothing more had been done. | 
great number of chemical facts were known; but non 
had attempted to form them into a ſynem⸗ And, aff 
the celebrated Macquer has ingeniouſly obſervel 
though many branches of chemiſtry were known an 
practiſed, the ſcience itfelf was not yet in exiſtence. 
Towards the middle of the ſeventeenth / centur, 


ranged the principal facts then known in a methodi 
cal manner, accompanying them with obſervations, in 
his Philoſaphy of Chemiſtry. The work of that learn: 
ed author is the more valuable, on account of his be. 
ing the firſt who attempted to form a complete ſyſten 1 
of chemical knowledge, and ranked chemiſtry ROTO lexſur 
profc 
high] 
parti. 
work 
that 


jects. 


Bohnius, profeſſor at Leipſic, wrote alſo a bock a 
ſcientific chemiſtry, which was very favourably recei 


Joachim Beccher of Spires, a man of very confider- 


| able genius, phyſician to the Electors of Mayence ani veget 
Bavaria, diſtinguiſhed himſelf fo highly in this ſcieno &c. 
as to cauſe the names of the two laſt mentioned writer Ste 


to be almoſt entirely forgotten. In his noble workW ceedi 
intitled Phyfica ſubterranea, he has collected all the} from 
chemical phenomena at that time known, and has de Roue 


ſcribed them with amazing accuracy. He has eve greſs 
foretold many of the diſcoveries which have been ſuc} loſs is 
ceſſively made fince he wrote; ſuch as the exiftence Th 
of aeriform or gazeous ſubſtances ; the poſſibility aſp depri 


reducing animal bones into a tranſparent glaſs, &j ry ſig 


ience 
riten 
york, 
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of Philoſophical Chemiſtry. +; 


A celebrated phyfician, "OR name marks the com- 
mencement of a new and more- illuſtrious ra in the 
annals of chemiſtry, has done him the hanour of wri- 
ting a commentary on his work. J. Erneft Stahl, who 
was born with a natural fondneſs for chemiſtry, under- 
took to illuſtrate the doctrine of Beccher by a commen- 
tary. His favourite object, to which he more parti- 
cularly directed his attention, was to demonſtrate 
the exiſtence of that inflammable earth which he 
denominated Phlogiſton. Not inferior to Beccher in 
genius, he excelled him in accuracy and method. His 
treatiſes on ſulphur and falts, together with that which 
is intitled Trecenta Experimenta, have acquired him 
immortal honour, and have ranked him among the firſt 
characters of the age in which he appeared. 
| Boerhaave, amid his various engagements, found 
leiſure to cultivate chemiſtry, and compoſed a very 
profound work on this ſcience, which has long been 
highly celebrated. The treatiſes on the four elements, 
particularly that on fire, which form a part of that 


| work, are each of them maſterpieces, containing all 


that was at that time known on their particular ſub- 
jets. He was alſo the firſt who attempted to analyſe 
vegetables; and to him we owe the (PENIS rector, 
Ke. | 

Stahl's theory has been generally adopted by ſuc- 
ceeding chemiſts, and has acquired greater ſtability 
from the labours of the two illuſtrious brothers Meſſrs 
Rouelle, to whom we are chiefly indebted for the pro- 
greſs which chemiſtry has made in France, and whoſe 
loſs is ſeverely felt by the chemical world. 

The illuftrious Macquer, of whom death has now 
deprived the philoſophical world, contributed in a ve- 


ry TORS manner to the adyancement of the ſcience ; 
ond 


and intitle him to the gratitude of poſterity, 


=_ + Pneumotic Chemifey... 
and bis valuable works are ſtill . 3 over 


all Europe, as the beſt guides to chemical knowledge, 
Beſides the important ſervices which he performed to 


the world, by publiſhing his Dictionary and Elements 
_ of Chemiſtry, his inquiries and diſcoveries concerning 
te nature of arſenic, Pruſſian blue, the dying of filks, 


clays for pottery, &c. might well immortalize his name, 


Pneumatic Chemiftry : the preſent Time. 


Staur, being totally engaged in demonſtrating the 
exiſtence of phlogiſton, and tracing it through all its 
combinations with other bodies, ſeems to have over- 
looked the influence of air in moſt of thoſe. phenome- 
na in which he aſcribes ſo much to the energy of the 
inflammable principle. Boyle and Hales had already 


ſhown-+the neceſſity of referring many chemical phe- 


nomena to the operation of that fluid. Boyle had ta- 
ken notice of the different appearances which the fame 
chemical events exhibit in the open air and in vacuo, 
Hales had obtained from a variety of: bodies a fluid 
which he took for air, but in which he obſerved a num- 
ber of peculiar properties; ſuch as ſmell, inflamma- 


. bility, &c. aecording to the nature of the ſubſtances 


from which it was obtained. He was led to conſider 


air as the principle on which the conhitency and ſoli- 
dity of bodies depended. 


Dr Prieſtley, by repeating a great part of Hales's 


experiments, diſcovered. a number of fluids, which, 


tg they have the appearance of air, yet differ from 
it 
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it in all thats eſſential properties : * in particular, 
from metallic calces he extracted a ſpecies much purer 
than atmoſpheric air. 

M. Bayen, a chemiſt 1 celebratẽd for the 
accuracy of his reſearches, examined the calces of mer- 
cury, and found that they are reducible without phlo- 

giſton, and that during the proceſs they emit an aeri- 
form fluid in great abundance. 

M. Lavoiſier, ſoon after this, Pf Rees Ad Ae 
by a number of fine experiments, that in the proceſs 
of burning or calcination, a portion of the air always 
enters into combination with the body which is cal- 
cined or burnt. In conlequence of this diſcovery, he 
formed a ſect of chemiſts who agreed with him in 
doubting the exiſtence of phlogiſton, and aſcribed to 
the fixation or the diſengagement of air all tlioſe phe- 
nomena which Stahl had referred to the ſeparation or 
the combination of phlogiſton. It muſt be granted, 
that this doctrine has been more fully demonſtrated 
than Stahl's; and that it agrees better with that ac- 
curacy and method which have of late been introdu- 
ced into the ſtudy of natural philoſophy. In this light 
did it appear to the late M. Bucquet, who in his two 
or three laſt courſes of lectures ſeemed to give it the 
preference. The moſt prudent part on this occaſion 
certainly was, to wait till it could be determined by a 
greater number of facts, whether all the phenomena of 
chemiſtry might be explained by the theory of gaſes, 
without our having recourſe to phlogiſton. M. Mac- 
quer, ſenſible that a conſiderable revolution muſt ne- 
cellarily take place in the ſyſtem of chemiſtry in con- 
ſequence of theſe diſcoveries, but thinking it impoſſible 
to account for all the phenomena without admitting 
the preſence of an inflammable principle, ſubſtituted 
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light in the room of phlogiſton; as the exiſtence of 
the latter had never been ſtrictly demonſtrated, while 
the influence of light on many chemical phenomena 


is a well known and undeniable fact. 


Since the death of that celebrated chemiſt, the ſcience 


has been enriched with a variety of diſcoveries, all 


tending to confirm the new theory. The multitude 
of facts which I have been collecting during a period 


A 
q 


th - 


of twelve years, and the number of the experiments of 


other chemiſts, which, on a repetition of them, I have 


found attended with the ſame reſults, have finally con- 


vinced me of the juſtneſs of that theory, and have led 
me to conſider thoſe naturaliſts who ſtill continue to 


maintain, with more or leſs keenneſs, the exiſtence of 


pghlogiſton, as either unſkilled in the ſcience, or inca- 
pable of accuracy in their experiments. 
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IN the firſt chapter it was obſerved, that the ineans 


uſed in performing chemical operations, which have 
een arranged under the two general heads of Analyſis 
Ind Synthefis, are imitated from Nature, who employs 
hem in her operations. To illuſtrate that truth, we 
hall here explain what is underſtood by the chemical 
flinities. 
A perſon cannot even enter upon the ſtudy of na- 
re, without taking notice of that wonderful mutual 
orce by which all natural bodies are attracted towards 
ach other. On this great and univerſal law, all thoſe 
henomena depend which the philoſopher contemplates 
ith curioſity, and which even the moft ue of 
ben cannot behold without admiration. 
This force, by whieh indeed the order of the uni- 
rſe is maintained, actuates the moſt minute bodies as 
ell as the moſt enormous maſſes of matter. But it 
s by laws, either eſſentially different, or at leaſt 
fferently Wü, according to the maſs, conſiſtency, 
d diſtances, of the bodies ſubject to its influence, 


ithout examining its effects on the planetary bodies, 
C 2 whoſe 


EE 
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whole diſtances and motions it regulates *, *, let us eon. 


| — 


given it the name of chemical attraction and thoug 
its phenomena are different from thoſe of the planeta 


Kc. 


* 


ſider in what manner it affects the different parts of 
the globe which we inhabit, that we _ by this 
means diſcover its laws. 

Natural philoſophy teaches, that when two ſolid bo. 
dies of the ſame kind come into contact, they adhere 
together with a degree of force proportioned to the ex. 
tent and ſmoothneſs of the ſurfaces in contact. Thus 


two planes of glaſs, or two ſections of a metal ſphere, | ſtanc 
if preſſed together, unite with a degree of tenacii to ur 
which renders a conſiderable effort neceflary to ſeparate 
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them. This force produces all the phenomena obſer. 
ved in chemiſtry. It becomes, therefore, an object 
the higheſt importance to ſtudy all its laws, and in 
quire what variations it undergoes from diverſity of cit 


The greater part of chemiſts have denominated i 
Ge affinity or relation; becauſe it has been though 
to depend on an analogy or conformity of principle 
in the bodies between which it ſubſiſts. Bergman h 


attraction firſt obſerved by Newton, yet, as both on the 
pend upon the ſame principle, we ſhall follow Beni more 
man in the uſe of the name. Chemical attraction mij tained 
take place between bodies of the ſame nature, or HM be diſt 
tween bodies of different natures. Let us conſidet I thougb 
under theſe two points of view. | yet the 
| 15 rence. 

1 

8 ticles b 

* Neither experiments nor analogy, as far as we know, auth be fart 
chemiſts to confound their affinities with the general laws of f of ſulp 
vitation, This notion makes us recall to mind the univerſal medi adheſio 
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this g I. Concerning the Attraction or Affinity that takes 
place between Bodies of the f fame Kind, or * Afinity 
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HEN two bodies of the ſame nature, for inſtance 
two globules of mercury, placed at a certain di- 
ſtance from each other, tend, by virtue of this force, 
to unite, and do actually enter into union, they form 
a ſphere greater in bulk, but preciſely the ſame in na- 
ture. In that event, therefore, this force affects only 
hw or obviouſly apparent qualities of bodies; 
it joins Yexzgrate portions of ſimilar matter; by confound- 
Jing toges en ſeveral diſtin maſſes, it W a body of 
greater bulk, and unites a number of ſeparate parts in- 


d til to one 19e. It is denomiftated the attraction or af- 
oughMW/inity of aggregation, in order to diſtinguiſh it from 
zip chat which takes place between bodies of different na- 
an bfWtures. - It produces an aggregate in which the phyfi- 
hong cal qualities of the bodies united undergo a new modi- 
netanW fication, without any ſenſible change being produced 
th (Won their chemical qualities. The aggregate is nothing 
Ben more than a coherent body, the parts of which are re- 


tained in union by the force of aggregation. It muſt 
be diſtinguiſhed fro the maſs called an heap; for 
though an heap conſiſts of parts all of a fimilar nature, 
yet thoſe parts are diſpoſed looſely, and without cohe- 
rence. It is likewiſe to be diſtinguiſhed from a mix- : 
ture; which conſiſts of a quantity of diſſimilar par- 
ticles blended together without adherence. This may 
be farther explained by a familiar example: Flowers 
of ſulphur, or ſulphur in powder, whoſe parts have no 
adheſion, and may be + hang by the ſlighteſt effort, 
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by the affinity of aggregation. This mixed with ang. 
ther heap, with one for inſtance conſiſting of nitre i 


cooled, an uniform mals or ſolid, which will be a trux 


degrees, which are meaſureable by the effort neceſſaij 

to ſeparate the integrant parts of any aggregate bod) 
We ſhall diſtinguiſh aggregates into four #3. unde 
which all the bodies in nature may be arranged. 


the integrant parts are united by a very canſiderabl: 


to the yielding contexture of the ſofteſt wood. It 


e 


This genus comprehends many ſpecies or degrees, from 


be an 1 heap, the parts of which are-not affede 


powder, gives what is called. a mixture by confuin, 
But if, by the help of fuſion and cooling, you ſuhbjed 
this heap to the power of aggregation, the molecule 


or integrant parts of the ſulphur will then be draw am 
towards each other during its liquefaction, and will 


mix and unite in ſuch a manner as- to form, when 


aggregate, 
The force or affinity of aggregation exiſts in variou 


1. The firſt is the hard or ſolid aggregate, in which 
force, and cannot be ſeparated without great exertion, 


the hardneſs of the precious ſtones and of rock-cryſtal 


- peculiar characteriſtic is to form a maſs, the conſtituen hay 
parts of which cannot ſuffer any diſcernible motion ceſſ 
without being divided, com 

2. Bodies whoſe conſtituent parts may be cafily mol oils, 
ved backwards and forwards, ſo as to change theiſ pal 
relative ſituation, without being ſeparated, belong to 1 
the ſoft aggregate. Leſs force is requiſite to maintain the 
the coheſion of a ſoft body than to preſerve the con he 
fiſtency of a ſolid aggregate; ; and leſs reaction to de: 
ſtroy it. 

3 The fluid aggregate. Its integrant parts are i 4 
Dightly united, that the gentleſt effort is ſufficient na ne tc 
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only to chan ge he relative ſituation, but even to di- 
vide them into diſtin& globules. 

4. Laſtly, the aeriform aggregate, the tenuity of 
whoſe integrant particles renders them imperceptible, 
and in which the affinity of aggregation is the leaſt 
poſſible. The air of the. eee affords an ex- 


| ample of this. 


Theſe four kinds of aggregate are, properly king; 
but different degrees of the ſame force: but it is abſo- 
lutely neceſſary to diſtinguiſh accurately between them; 
becauſe they have an important influence on the ope- 
rations and phenomena of chemiſtry, which is diverfi- 
fied according to their differences: yet it may be 


.proved in the molt ſatisfactory manner, that they are 


o ly ſo many different degrees of the ſame force; for 
any bodies are capable of aſſuming each of theſe four 
ates ſucceſſively. Water, in the form of ice, is a ſo- 

lid aggregate; its Hardneſs is greater in proportion as 
when expoſed to the tem- 
derature of 329 Fahrenheit, it aſſumes a kind of ſoft- 
nerd before . paſſing into a fluid ſtate. Its exiſtence 
in this laſt ſtate is univerſally known: and philoſophers 
have calculated what degree of expanſive force 1s ne- 
ceſſary to reduce it to vapour; in which ſtate it be- 
comes an aeriform aggregate. Metals, greaſe, concrete 
oils, wax, &c. may be in the ſame manner cauſed to 
paſs through theſe ſeveral ſtates of aggregation. 

The more particularly any perſon 1s acquainted with 
the laws of chemical attraction, ſo much the more will 
he be convinced of the importance of diſtinguiſhing 

hs between 


\ 


* A doubt expreſſed by the tranſlator of the ſecond edition, cauſed 
me to repeat this experiment ; and I found that M. ny. * by 
do means miſrepreſented the fact. 


mating each of them aright. 
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between theſe ſeveral kinds of aggregation, and efti. 
Accurate ideas concern- 
ing each of them are eſſentially neceſſary to enable us 
to compare this with the ſecond ſpecies of chemical at- 
traction, which will come next to be examined. 

As theſe two kinds of affinity, though they appear 
to depend on the ſame cauſe or principle, yet in all 
the phenomena, of chemiſtry ſeem to act in direct op- 
polition to each other (for it may even be inferred 
from facts which ſhall be related, that they are in the 
inyerſe ratio of each other), it is abſolutely neceſſary 
for the chemiſt to weaken or deſtroy the one, when he 
wiſhes to effect any operation by means of the other, 
Now, the attractive force of which we have been ſpeak- 
ing, is almoſt always that which he has occaſion to di- 
miniſh; and it likewiſe admits of various modifications 


by the power of art. 


All that is neceſſary to deſtroy or weaken the affini- 
ty of aggregation, is, to oppgle to the coheſion of the 
aggregate an external force more than ſufficient to 
counterbalance that which preſerves the union of its 
component parts ;-and the external force applied mult 
therefore be proportioned to the adheſion of the parts. 


This is the great law to be always obſerved in the pre- 


paratory operations; the ſole purpoſe of which is ta 
deſtroy the affinity of aggregation, Pulverization, 
grinding, raſping, filing, and cutting, are ſo many 
means for, counteracting the coheſion of bodies and di- 
viding their conſtituent parts. Heat and evaporation 
produce the ſame effects on fluids, and on thoſe ſolids 
which are ſuſceptible of dilatation or fuſion. But theſe 
laſt mentioned operations being effected by heat, come 
properly under the ſecond ſpecies of chemical at- 
traction; as does alſo the ſolution of bodies by water. 

A 


. — av. 


As art can apply a great variety of means to coun- 


teract, and even deſtroy the force of aggregation; ſo 


it likewiſe affords others to reſtore it, and cauſe it to 
act with all its former energy. All the manipulations 
which it employs for this purpoſe, conſiſt in placing 
the bodies, whoſe force of aggregation 1s to be reftored, 
in ſuch a ſtate of diviſion and fluidity, that their par- 
ticles may be at liberty to obey the power of attrac- 
tion, by applying to each other thoſe of their ſurfaces 
which are beſt adapted to unite; and they thus form a 
new aggregate, which, in regularity of figure and co- 
hefive force, is generally equal, and ſometimes ſupe- 
rior, to natural aggregates of the ſame kind. We may 
take this opportunity to obſerve, that all aggregate bo- 
dies may be divided by their figure into two claſſes, 
Regular and Irregular. Every body in nature appears 
under the one or the other of theſe two forms; and 
art, which always emulates, and ſometimes even rivals, / 
nature, can produce at pleaſure a regular or an irregular 
aggregate. All ſubſtances capable of paſſing through 
the ſeveral ftates of aggregation above enumerated, but 
more eſpecially ſalts and metals, may be ſo Mans 
during the proceſs by which they are reduced from a 
fluid to a ſolid ſtate, as to aſſume the form either of an 


irregular maſs, or of a body with regular lines, angles, 


and ſurfaces, which, is called a cryſfal. The firft form 
is obtained by keeping the particles of the fluid body, 
whether its fluidity may have been occaſioned by fire 
or water, very near each other; and cauſing the lique- 
faction to ceaſe ſuddenly, fo that they may come into 
contact all at once, and the affinity of aggregation may 
cauſe them to unite into one irregular maſs. But, on 


| the contrary,. to produce cryſtallization, it is neceſſary 


to keep the parts of the body which you with to bring 
into 
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into that kate, at as great a diſtance as poſſible from 
one another, that they may remain for ſome time in 
kind of equilibrium, before' coming into union, and 
may preſent to each other ſuch of their ſurfaces as ar, 


beſt adapted to unite, From this it appears, that cry. 


ſtallization is entirely owing to the affinity of aggregz. 


tion; and if the phenomena of cryftallization be obſer. 
ved with a proper degree of attention, they will afford 


an idea of the manner in which the affinity of — 


gation acts. For this purpoſe it is mentioned here: 


Mall be more particularly . under ſeveral 1. 
ture * of this work. * 


5 II. Concerning that Species of Chemical Attrafim 
which umtes Particles of di Jerent Natures ; s or the Af 
N of Compoſition. 


Warn two bodies differing in nature have a ten- 
dency to unite, they enter into combination by virtue 


of a power ſomewhat different from that which we 


have been conſidering ; it has been denominated the 
affinity of compoſition ; but may be with more propriety 


named the attraction of compoſition.” This ſpecies df 


attraction or affinity is of ſtill greater importance than 
the former, as it ads in all chemical operations, and 
none of theſe can be explained without it. The ex- 


iſtence-of this power has been always known ; but it 


was not obſerved with the attention which it juſtly 


merits, till ſuch time as it appeared to affect the prac- 
_ tice no lets than the theory of the ſcience of which we 


we are treating. A knowledge of this affinity is eſſen- 
tially neceſſary to direct the Proct toner who purſues 3 
train 


— 
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train of experiments, as well as the ohiloſopher who. 
collects and compares facts. This is the compaſs by 
| which both muſt ſteer; and it may be affirmed, that 
whoever is well acquainted with the laws of chemical 
attraction is requainted with the extent and ſublimity 
of the ſcience. 
Convinced of this truth, we ſhall here make it our 
buſineſs, firſt, to exhibit faithfully all the facts which 
can ſerve to illuſtrate the nature of this affinity; and, 
next, to give an account of thoſe hypotheſes which have 
been formed to explain its cauſe. | 
Obſervation, the parent not only of chemiſtry but 
of all experimental ſcience, has ſhown, that the attrac- 
tion, or affinity of compoſition, preſents certain inva- 
riable phenomena; which may be conſidered as laws 
eſtabliſhed by nature, and which can eſcape the obſer- 
vation of none but ſuch as are incapable of examining 
them with due attention. Theſe laws, founded on a 
vaſt variety of welLeſtabliſhed facts, may be reduced 
to eight; which are as follows. | 


I. Fir/t Law of the Attraction of Compoſition. 


Dye attraction, or affinity of compoſition, cannot act but 
hetween bodies of different natures. 


This firſt law is invariable, and admits of no excep- 
tions. That two bodies may combine, and form a 
compound, it is indiſpenſably neceſſary for them to be 
different in kind. Join two bodies of the ſame nature, 
and you form only an aggregate, of which the bulk and 
extent are enlarged, but its eſſential properties remain. 
unaltered; and their union is occafioned and preſerved 
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by the affinity of aggregation, conformably to the ex: 
planation already given of the nature of that affinity. 
Thus, two pieces of wax, rofin, or ſulphur, may be 
united by the action of heat; and this inſtance is ſuffi. 
cient to explain the e between satin and 
compoſition. 

This law holds ſo invariably, "that the ede of 
compoſition is never ſtronger than when the bodies be- 
tween which it acts are, in nature, the moſt eſſentially 
different from one another. Thus acid ſalts and alka- 
lis, though the properties of the one are directly oppo- 
ſite to thoſe of the other, enter into the moſt intimate 
mutual combination, and form the moſt perfect com- 
pound. The ſame oppoſition ſubſiſts between the pro- 
perties of alkalis and ſulphur, of acid ſalts and oil, of 
acids and metals, of water and ſpirit of wine, &c.; all 
which ſubſtances have a ſtrong tendency to mutual 
union. 

It is the more neceſſary for us to gain an accurate 
knowledge of this great law of the affinity of compoſi- 
tion, becauſe a number of chemiſts, with Stahl at their 
head, have laboured to prove, that bodies never enter 
into combination, but in conſequence of a certain re- 
lation, or reſemblance between their properties: an o- 
| Pinion to which no perſon will agree who knows the 
full extent of this primary law. When reading the 
reaſonings even of the moſt eminent chemiſts on this 
. ſubjeq, we cannot avoid oblerving, that the relations 
which they labour to point out between thoſe ſubſtan- 
ces Which have the ſtrongeſt tendency. to mutual 
union, appear always extremely remote; and that, by 
the ſame means, reſemblances might be eaſily found 
out between bodies the moſt diſſimilar. It is eaſy to 
S 7. powever, that thoſe ingenious men have propoſed 

this 
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this n merely from a deſire to ſimplify and illu- 
ſtrate the doctrine of chemical attractions: and thoſe 
who are ſenſible of the difficulty of eſtabliſhing ſyſtems 
in any of the departments of human knowledge, will 
always conſider them as intitled to the gratitude of 
| every friend of ſcience. Their labours have not been 


2 of without their uſe, as they have collected a number of 
be- facts, and pointed out their connection. But a regard 
ally to truth, which it becomes us to prefer to every other 
ka- conſideration, obliges us to confeſs our ignorance of the 
po- cauſe of this important phenomenon, inſtead of refer- 
nate ring it to an analogy, the exiſtence of which is incon- 
om- ſiſtent with thoſe ideas of the properties of bodies which 
ro- we derive from experiment. 
, of | | 

all | 1 
-ual II. Second Law of the Attraction of Compoſition. 


The attraction of compaſſticn acts only between the mi- 
nuteſt particles of bodies. 


In order to form a juſt idea of the nature of this law, 
it is neceſſary for us to diſtinguiſh chemical from phy- 
ſical ſubjects. Theſe laſt are bodies whoſe external 
qualities, ſuch as weight, bulk, ſurface, extent, and fi- 
gure, are perceptible to our ſenſes, and may be eſti- 
mated by their effects upon them. Aggregates are the 
bodies whoſe qualities are obſerved and compared by 
the naturaliſt. Chemical ſubjects, again, are ſubſtan- 
ces which have loſt their aggregation ; and which, of 
conſequence, no longer preſent to the ſenſes the phyſi- 
cal properties of aggregates. - They are minute par- 
ticles, the extent of which cannot be meaſured, nor 
their bulk or form diſtinguiſhed. - It is not till after 
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by the affinity of aggregation, conformably to the ex: 
; Planation already given of the nature of that affinity. 
Thus, two pieces of wax, roſin, or ſulphur, may be 
united by the action of heat; and this inſtance is ſufli- 
cient to explain the diflerence been ee and 
compoſition. | 

This law holds ſo invariably, that the en of 
compoſition is never ſtronger than when the bodies be- 
tween which it acts are, in nature, the moſt eſſentially 
different from one another. Thus acid ſalts and alka- 


lis, though the properties of the one are directly oppo- 
ſite to thoſe of the other, enter into the moſt intimate 


mutual combination, and form the moſt perfect com- 
pound. The ſame oppoſition ſubſiſts between the pro- 
perties of alkalis and ſulphur, of acid ſalts and oil, of 
acids and metals, of water and ſpirit of wine, &c.; all 
which ſubſtances have a ſtrong tendency | to > Mutual 
Union. 

It is the more neceſſary for us to gain an accurate 
knowledge of this great law of the affinity of compoſi- 
tion, becauſe a number of chemiſts, with Stahl at their 
head, have laboured to prove, that bodies never enter 


into combination, but in conſequence of a certain re- 


lation, or reſemblance between their properties: an o- 
pinion to which no perſon will agree who knows the 
full extent of this primary law. When reading the 
reaſonings even of the moſt eminent chemiſts on this 


ſubject, we cannot avoid oblerving, that the relations 


which they labour to point out between thoſe ſubſtan- 
ces Which have the ftrongeſt tendency to mutual 
union, appear always extremely remote ; and that, by 


the Tame means, reſemblances might be eaſily found 


out between bodies the moſt diſſimilar. It is eaſy to 


ſee, however, that thoſe 1 ingenious men have propoſed 
this 
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this 8 merely from a defire to ſimplify and illu- 


5 ſtrate the doctrine of chemical attractions: and thoſe 
y be who are ſenſible of the difficulty of eſtabliſhing ſyſtems 
ſufſi- in any of the departments of human knowledge, will 
1 and always conſider them as intitled to the gratitude of 
every friend of ſcience. Their labours have not been 

n of without their uſe, as they have collected a number of 
5 be- facts, and pointed out their connection. But a regard 
ially to truth, which it becomes us to prefer to every other 
Uka- conſideration, obliges us to confeſs our ignorance of the 
PP0- cauſe of this important phenomenon, inſtead of refer- 
nate ring it to an analogy, the exiſtence of which is incon- 
'OM- ſiſtent with thoſe ideas of the properties of bodies which 
pro- we derive from experiment. 5 

, of | | | : 

tual II. Second Law of the Attraction of Compe/il tion. 
rate The attraction of compoſition acts only Det Week the mi- 
ot nuteſt particles of bodies. 

wo IN a to form a juſt idea of the nature of this law, 
re. it is neceſſary for us to diſtinguiſh chemical from phy- 
1 5 ſical ſubjects. Theſe laſt are bodies whoſe external 
this qualities, ſuch as weight, bulk, ſurface, extent, and fi- 
the gure, are perceptible to our ſenſes, and may be eſti- 
this mated by their effects upon them. Aggregates are the 
ONS bodies whoſe qualities are obſerved and compared by 
an- the naturaliſt. Chemical ſubjects, again, are ſubſtan- 
-ual ces which have loſt their aggregation ; and which, of 

by conſequence, no longer preſent to the ſenſes the phyſi- 
ind cal properties of aggregates. - They are minute par- 
to ticles, the extent of which cannot be meaſured, nor 


ſed their bulk or form diftinguiſhed. It is not till after 
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bodies have been reduced to this ſtate of tenuity by the 
_ ſeveral preparatory operations above- mentioned, that 
they become ſubject to the affinity of compoſition; and 
the chemiſt cannot cauſe them to enter into combina: 
tion, without preſenting them to one another in a ſtate 
of divifion. This force ſeems to actuate none but the 
minuteſt particles of bodies: and in this manner does 
the attraction of compoſition appear to differ from that 
. which acts between large maſſes of matter. The dif- 
ference is ſtill more ſtriking when we conſider the con- 
Rant oppoſition between the attraction of aggregation 
and that of compoſition. This oppoſition is fo inva- 
riable, that we may even venture to advance it as a 
chemical axiom, that the attraction of combination is 
in the inverſe ratio of that of aggregation ; theſe two 
forces being always in oppoſition, and forming a kind 
of counterpoiſe to each othef. The attraction of ag- 
gregation always reſiſts the combination of different 
bodies; where it acts with the greateſt force, they have 
ſcarce any tendency to mutual union; and again, ſuch 
{ſubſtances as are leaſt under the influence of the force 
of aggregation, have a ſtrong tendency to combine 
with others. The various kinds of gas, or air, for in- 
ſtance, of all known ſubſtances are the leaſt under 
the influence of the force of aggregation ; and of 
them there are niany whoſe tendency to combination is 
ſo ſtrong, that they combine with the greateſt facility 
with almoſt any natural body. Yet we ſhall afterwards 
ſee that this happens only when the heat which enters 
into the compoſition of elaſtic fluids is but ſlightly 
combined with a baſe; and that the aeriform ſtate of. 
ten occaſions a contrary tendency ; as for inſtance, in 
pure air. | 


III. 
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III. Third Law of the Attraction of Compoſition. 


The attraction of compoſition can unite more bodies than 
two. : 


Tas law of chemical attraction is one of thoſe which 
have been eſtabliſhed by the feweſt obſervations; and 
we are ſtill but very imperfectly acquainted with its 
extent. We are acquainted with a vaſt variety of thoſe 
combinations which are produced by the union of two 
bodies; with a few which are formed by the union of 
three bodies; but we know of ſcarce any inſtances in 
which four different bodies have an equal tendency to 
enter into mutual combination, and remain in that 
ſtate. Metals are the only bodies that are known to be 
capable of this laſt ſpecies of combination; and of which 
two, three, or four, may be effectually blended toge- 
ther. It is highly probable that there are in nature 
combinations made up of more than four bodies, of 
fx or eight, for inſtance ; but with ſuch we are hither- 
to unacquainted. The reaſon why ſo little progreſs 
has been made in the ſtudy of this law, ſhall be ex- 
plained when we come to treat of the eighth law of the 
affinity of compoſition. 'The number of the ſubſtances 
of which any compoſition conſiſts is denoted by ſaying, 
the affinity of one, two, three, or four bodies, and fo 
on. The rapid progreſs which chemiſtry has of late 
begun to make, the multiplicity of its reſearches, the 


variety of the objects to which they are directed, and 


the ſcrupulous accuracy of obſervation with which 
hey are conducted, afford us reaſon to hope that thoſe 
afinities which are named complicated will ſoon be bet- 
er known. 
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fluid ſta te. 


ſhown, that two ſolid ſubſtances can never enter into 


ſtrongeſt tendency to unite, cannot be brought into 


ſeſs more or leſs aggregative force: 


ſtances, reduced into a fine powder, react upon each 


TO 
„ 
. 


| Chemical Affnities. 


IV. Fourth Law of the Afinity of Compoſition, 


That the affinity of compoſitton may take place be 
tween two bodies, at leaſt one of the two muſt be in a 


Tuils law has been long known to chemiſts, and ha 
been long expreſſed in this axiom, Corpora non agunt, 
niſi fent ſoluta. Uniform and accurate obſervation has; 
mutual combination. Even bodies which have the 
union till either the one or the other of them be redu- 
ced to a fluid aggregate. Bodies enter into combina- 
tion with more or leis facility, according as they an 
more or leſs in a ſtate of fluidity, and conſequently pol. 
and therefore ng 
two bodies enter into combination with ſuch rapidi- 
ty as any two of the ſaline aeriform fluids ; for in- 
ſtance, the muriatic acid gas and the alkaline gas. 

Though no two ſolid bodies can enter into combinx 
tion with each other; yet in ſome inſtances dry ſub- 
ce it 


other with ſo much energy, as to unite and form a nevegate 
compound. Thus I have diſcovered that cauſtic fixei V bo- 
alkali, when reduced by trituration, unites in a cold diy d tha 
ſtate with ſulphur, antimony, and kermes, as I ſhal t deſt 
ellewhere more particularly relate: but in this in- Har a te 
ſtance, the reduction of the bodies into their moſt mi Vong 
nute particles by pulverization, and the moiſture of fl ame / 
atmoſphere attracted by the falt, which ſoon delitly 
quiates, have a conſiderable ſhare in effecting the cool. 


bination; 


5 
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Jination; and indeed bring this phenomenon under 
e law, which we are now engaged in examining. 
But it is not always neceſſary that the bodies which 

ou wiſh to combine be both fluids ; it is enough that 

ne of them be in that ſtate. When they unite, a phe- 

omenon takes place, to which chemiſts have given the 
ame of ſolution. It conſiſts in the attenuation, divi- - 
on, and entire deſtruction of the ſolid body in con- 
ct with the fluid. The cauſe of this phenomenon is, 
at the attraction of combination between two ſub- 
ances, one of which is a liquid, the other a ſolid, 
ch as the ſulphureous acid, and a bit of calcareous 
dar, is ſtronger than the aggregative force which pre- 
rves the particles of the ſolid in excluſive. union with 
e another. Now ſince, by the third law, this 
ecies of attraction cannot act but on the moſt minute 
articles of bodies, the ſpar muſt neceſſarily loſe its ag- 
regation, and be reduced into very ſmall particles, in 
der that it may combine with the ſulphuric acid, 
d form calcareous ſulfate» Formerly, chemiſts al- 
ays diſtinguiſhed between the body which effected 
d that which ſuffered the a& of ſolution: the former 
as the fluid, the latter the ſolid. But modern che- 
its refuſe to admit this diſtinction, as it ſuppoſes a 
ce in the fluid ſuperior to what exiſts in the ſolid ag- 


a nenWeeate. M. Gellert was the firſt who obſerved that the 
: fixed o bodies contribute equally to the act of ſolution; 
1d dry ad that in the above inſtance, the vitriolic acid could 
I ſhall Wt deſtroy the aggregation of the ſpar, had not the 


ara tendency to unite with the ſulphuric acid no leſs 
ong than that of the acid to combine with it. The 
ame /olvent, therefore, given at preſent to fluids, is not 
rictly chemical, as it conveys only the idea of a me- 
Vor, 5 & D : chanical | 
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cChanical operation; and it were better to Jay it asd | 
But ſince it has been unluckily introduced, the ſtud 


body is ſaid to diffolve another, no more is meant thy 
theſe qualities in a ſuperior degree, ſince its tendenq 


of late, arofe no doubt from the mechanical theory h 
plain this operation of nature. This theory, whichg 


conſidering the ſolvent, an acid, for inftance, as ant 
the points of the acid inſert themſelves, ſo as to dig 
mention this opinion is, at preſent, all that is neceſl 


| rimental ſciences. 
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of chemiſtry muſt always remember, that when oy 
that the former is in a fluid Rate, and that the fluid ci 
never poſſeſs greater activity or er nergy than the folic 
but the ſolid may rather be conſidered as poſſeſii 


to combination is ſo powerful as to overcome its 8 
gregative force 

The falſe idea of Glotion which has tl 
which ſome philoſophical chemiſts have ſought to e 
pears in every page of Lemery's chemiſtry, conſiſts! 


femblage of very acute points, and the body to be d 
fol ved, as containing a vaſt number of pores, into whis 


the particles of the body, and reduce them to that fa 
of divifion in which the aggregate diſappears, ! 


to ſnow its abſurdity and inconſiſtency with thoſe k 
which accurate obſervation has eſtabliſhed in the expt 


v. Fifth Law of the Attraction of Compoſition. 


When two or more bodies are combined by this affi- 
nity, their a aaa _ Ferna change at the ant of 
W union. Le 

Turs phenomenon ſo invariably attends all the com- 
binations effected by art, that we cannot help conſider- 
ing it as one of the laws of the attraction of compoſi- 


tion. The temperature of bodies may be altered in 


two ways; new combinations ſometimes produce cold, 
ſometimes heat. The latter is oftener produced than 
the former: but as cold is certainly produced in ſeve- 
ral ſynthetic operations, we have thought proper to ex- 
preſs this phenomenon by the generm term, N of 
temperature. 


It may be objected, that in certain ſolutions or com- 
binations which are ſlowly effected, no change of tem- 


perature is perceived: But we would deſire thoſe people 
who are diſpoſed to offer ſuch an objection, to immerſe 
a good thermometer into thoſe ſolutions, and they will 
not fail to be convinced that a change of temperature 
is produced. It appears from ſome valuable obſerva- 
tions of M. Beaumé's, which ſhall be elſewhere more 
particularly mentioned, that this phenomenon j is OCca- 
ſioned by the change of aggregation, which the bodies 


entering into combination undergo as they paſs from a 


ſolid to a fluid ſtate. But as that change is produced 
by the action of the affinity of compoſition, both 
the one and the other N . on "thaw prin- 
* 


D 2 | Macquer 
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- Macquer has given it as his opinion, that the varia. 
| tions of the temperature of bodies entering into combi. | 
nation, are occaſioned by the motion of their compo. 
nent particles: but though we ſhould admit this as an 
Happy account of the cauſe of the heat produced in 
new combrnations,. ſtill the cold which takes place in 
. ſome of them remains unexplained. - Several modern 
chemiſts, particularly Scheele and Bergman, conſider 
heat as a diſtin body, acting a principal part in all 
chemical combinations ;- and aſſert, that change of 
temperature ariſes: nary the abſorption or diſengage- 
ment of this body. This theory affords a good expla- 
nation of the. cauſe of that change of temperature 
which takes place when a new combination is pro- 
duced. | | 


— 


i Wo VI. Sixth Law of the Attraction of Compoſition. 


Two or more bodies united by the attraction of compo- 


. — Ob "46 
——F— ½ 222 —— —— — ‚ 


ll | age, have entertained opinions concerning the proper- 
WH ties of compounds, which to us appear inconſiſtent with 
| 


"ut ſition, form a ſubſtance, the properties of which are dilfe- 
h | „„ from thoſe which each of the bodies Pals fed ry 
i . their union. 
0 „ 
fil 4 I. is of importance to eſtabliſh the exiſtence of this 
(W118 | law ; becauſe many celebrated chemiſts of the preſent 
16 


a great number of facts, and are directly contradictory 
to what we here offer as one of the principal phenome- 
na of the affinity of compoſition. _ 

Stahl and his followers, whoſe genius has, in other 

inſtances 
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inſtances, rendered ſo many important ſervices to che- 


miſtry, have aſſerted, that compounds always partake 
of the properties of thoſe bodies of which they are 


compounded, and poſſeſs a kind of middle nature be- 
tween their principles. They have even carried this 


notion ſo far as to perſuade themſelves, that it is poſſible 
fo determine the peculiar properties of any principles, 
by examining the compound formed by their union. 
Thus, Stahl pronounced ſalts to be a compound of earth 


and water, becauſe he thought he could 'diftinguiſh. 


their properties to be intermediate between the proper- 
ties of theſe two ſubſtances. As we are to examine 
this leading doctrine when we come to eonſider the ge- 
neral nature of ſalts, it would be improper to enlarge 
upon it here: We {hall only obſerve, that thoſe che- 


miſts who have adopted this opinion of Stahl's, have 


not been happier than he in the proofs which they 
have adduced to eſtabliſn it; and that the intermediate 
properties which they have diſcovered in compound 


bodies, have always a very remote relation to thoſe of 


their principles, as ſhall be clearly ſhown to be the 
caſe, even in the chief inſtances adduced by Stahl. I 
muſt even acknowledge, that what firſt induced M. 
Bucquet and myſelf to examine this theory with parti- 
cular attention, and finally to adopt one directly oppo- 
fite to it, was our obſerving with what. difficulty, and 
how ineffeQually, Stahl had laboured to eltabliſh it 
in his wor 8. All that is neceſſary to prove the ex- 
iſtence of this law, for which we reject the theory of 
Stahl, is, to 050 ſome inſtances in which the pro- 
perties of compounds are totally different from thoſe 
of either of their principles. But the phenomena of 
all chemical combinations come under. this deſcrip- 

D 3 tion ; 
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tion; not one but affords an inſtance i in bobalf of that 
truth which we wiſh to eſtabliſh. 

In order to ſhow, 1/4, That bodies whiah. enter into 
combination loſe their original properties; 2dly, That 
they acquire new properties totally different from thoſe 
that they before poſſeſſed; let us ſelect ſome pro- 
perties of which the variations may be eaſily diltin- 
guiſhed. Taſte is often a very eminent. property in 
two diſtin bodies, which when united are almoſt in. 
ſipid in compariſon with what they were in that reſped 
before. Sulfate of potaſh, or vitriolated tartar, which 
is produced by the combination of two potent cauſtics, 
the ſulphuric, or vitriolic acid, and pure potaſh, has 
only a bitter taſte ; which is by no means an interme- 
diate between the cauſtic poignancies of thoſe two ſalts. 
Again, two bodies with little or no taſte, often acquire 


by combination a very ſtrong taſte ; a few grains of 


the oxigenated muriatic acid, or a few grains of mer- 
cury given in a glaſs of water, can produce no bad ef- 
feats on the animal cxconomy ; whereas if combined ſo 
as to form the oxigenated merourial muriate, or corrolive 
ne, and adminiſtered in the ſame manner, they 

ave a moſt pungent taſte, and produce the moſt fatal 
elects on the human conſtitution. 


Bodies entering into combination. are. no leſs hahn 
neither of 


to change of form. Two ſubſtances, 
which is by itſelf ſuſceptible of cryſtallization, often 
aſſume a regular form when combined together: thus 
the muriatic acid gas, and ammoniac or alkaline gas, 


when they enter into combination, form cryſtals of 


ammoniacal muriate. In other inſtances, the form 
ſuffers only. a flight change of modification ; as in the 


combination of certain neutral falts, in the union of 


ſulphur 
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nphur with metals, and in allayed metals ; which laſt 
ve been obſerved by M. PAbbe Mongez to afford 
tryſtals ſomewhat different from thoſe of pure metals. 
Laſtly, Bodies that, are, ina ſimple ſtate, highly ſuſcep- 


dined with other bated: This happens to all metals 


o them when combined with acids, & &. 

| The confiſtency of bodies is alſo affected by their 
ombination ; the confiſtency of a compound being al- 
Wnoſt always different” from that of either of the ſimple 
bodies of which it is compoſed. Thus, two fluids oft- 
n produce a ſolid by their combination; for inſtance, 
he ſulphuric acid united with a (uric of potaſh. 
And again, a fluid often reſults from the- combination 


with ice, and from the mixture of an amalgam of lead 
ith-an amalgam of biſmuth. - But the quality which 
ſuffers the moſt frequent alterations in the combination 


Houred muriatic acid, combined with a metal, becomes 


Etronger colour, as when iron or copper are diſſolved al- 
moſt in any of the acids, and when the calces of lead, 
mercury, or almoſt any other metal, are united with the 
oxigenous prpeeinle 


D 4. | | Many 


We cannot avoid making uſe of terms and denominations not yet 
explained. But the reader may have recourſe to the table ſubjoined at 
the end of the laſt volume, and to the beginning of our account of the 
fereral articles to which ſuch names belong, for an explanation of them 
This inconvenience, though it may perplex the — cannot be 
* obviated. 


ble of cryſtallization, loſe that property when com- 


Shen united with the oxigenous principle; and to fome 


of two ſolids; as from a combination of neutral ſalts 


of bodies is colour. Sometimes it is loft : thus the co- _ 


white. But it oftener happens, that two bodies deſti- 
tute of colour, aſſume when united either a fainter or 
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Many bodies which, in a ſimple ftate, are trongly ff 
doriferous, become inodorous when brought into con 
bination ; as for inſtance, the muriatic acid gas and th 
ammoniac or alkaline gas, which in a ſimple ſtate half 
_ a ſtrong ſuffocating ſmell, form in combination th 


ammoniacal muriate, a neutral ſalt that has ſcarce an 
ſmell. Again, from the union af two inodorous hy 


dies, thore often reſults a fireng-ſmelling compound; 


ſulphur and fixed alkali, each of which is in a fimpk 
ſtate almoſt deſtitute of ſmell, form, when united, live 


of ſulphur, or ſulphure, a ſubſtance which in a moi 


ſtate is extremely fetid. 
The fuſihility of bodies i Is ſubject to the Giga et 


ges. Two ſubſtances, not ſuſceptible of fuſion, 0 
which cannot be reduced to that ſtate without the 


greateſſ difficulty, when combined acquire the proper. 
ty of fuſibility in an high degree. Combine ſulphu 


with any of the metals, and you will have a ſtrikin 


inſtance of the truth of this aſſertion. A variety of & 
ther facts, beſides thoſe which have been here addu: 
ced, concur to eſtabliſh this law 1 in contradiction to thy 
theory ot Stahl 


VII. Seventh Law of the Attraction of Compoſition 


The attraction of compoſition is meaſurable by the diff 
culty of deſtroying the combination formed between tw! 
or more bodies. 


_ CyzmiIsTs know how to ſeparate bodies in union, 
however ſtrong their mutual attraction or adherence; 


but 


on. 


n Fu 


nion, 
ence; 


but 
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but the means which they employ for that purpoſe are 
more or leſs. eaſy, more or leſs complicated. It has 
been uniformly obſerved, that in proportion as a com- 
pound 1s more or leſs perfect, its component parts are 
ſeparated with more or leſs difficulty: And the degrees 
of the difficulty with which any two ſubſtances are ſe- 
parated, may be therefore conſidered as in direct pro- 
portion to the degrees of the attraction by which they 
mutually adhere; from the one we may form a me e- 
ſtimate of the other. 5 
We conſider it as ela conan to inft on 
this law, becauſe beginners are apt to fall into miſtakes 
in eſtimating the differences of the attraction which u- 
nites the principles of different combinations. From 
the rapidity with which ſome ſubſtances combine, we 
are ready to imagine that their mutual attraction muſt 
be very conſiderable. But long experience ſhows that 
this eagerneſs to enter into combination, inſtead of in- 
dicating a perfect compoſition, is rather a proof that 
the attraction between the bodies is extremely weak, 
and can produce but a very imperfect compound. In 
order, therefore, to determine accurately the degree of 
affinity with which bodies unite and remain in union, 
we. muſt confider the eaſe or difficulty with which they 
are ſeparated. This will be farther explained by an 


examination of the eighth and laſt law of thi n 
of chemical attraction. | 


t Bodies Py not all the Cid 4 of clbmicht attrac. 


D 


75 


which in order to combine with one another, ſeparate 


* 


. 
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vn. . Eight Low 7 the duration Pinot 


tion with regard to one another ; and the degrees of 
tba force ſubſiſting between * 1 may be 
aeemined 5 . ene 

„ 

Nerd RAL bodies have not uniformly the ſame ten- 
deney to mutual combination. There are even ſome 
bodies which abſolutely refuſe to unite, or between 
which at leaſt art cannot effect a direct combination; 
ſuch as iron and mercury, water and oil, &. though 


r pr. Ol 
it is not true that theſe bodies have no mutual attrac- erally 
tion. Others require long time and much 1 to The 


bring them into combination. 

But the moſt important circumftance of this variety 
of chemical attraction is, that fince various bodies are 
united with various degrees of force, we may acquire 
fuch an accurate knowledge of the particular degree of 


In whic 
pitate 

dhenon 

ant. 


f true | 
force which unites any two bodies, as to effect a ſepa- WW: 1-« to 
ration between them at pleaſure. . Bergman has con- Bund « 


trived the name elefive attractions, to indicate that 
there is a kind of mutual choice between thoſe bodies, 


ſhen { 
ind the 
ih, wh 
cid th; 
Whe bott 


themſelves from thoſe other ſubſtances with which they 
were before united, and entirely forſake their former 
ſtate. This decompoſition is even the grandeſt effed 


recipta 
of the chemical art: by this the chemiſt is often able aue prec 
to perform what appears altogether miraculous to per- Nhe com 
{ons unacquainted with the principles on which be NPottoni c 
| Hy To Eomprobend the nature of this decomp0- fete bod 


ſition, 
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ton, let us ſuppoſe two bodies to be united with 1 
cee equal to four; as for inſtance, an acid and an 
ba, or metallic calx: Let us bring a third body, ſuch 
an alkali, which has an affinity with the acid equal 
five or fix, into contact with this compound; the 
tonſequence will be, that the alkali, whole tendency to 
ombine with the acid is greater than that of the acid 
Vo remain in union with the metallic oxide; will deſert 
he latter in order to combine with the former. This 
s preciſely the reſult of ſueh a mixture, the metallic 
ide appears in a ſeparate ftate, and a new combina- 
jon is formed, confiſting of the acid and the alkali. 
This decompoſition is commonly known by the name 
f precipitation; becauſe” the ſubſtance ſeparated ge- 
erally finks to the bottom of the fluid compound. 

The ſubſtance that finks to the bottom of the veſſel 
which this operation is performed, is named a pre- 
Ppitate. The ſubſtance by the addition of which the 
dhenomenon is produced, is denominated the precipi- 
ant. There are four different kinds of precipitates. 

{ true precipitate is formed, when the ſubſtance which 
inks to the bottom is one of the principles of the com- 
ound decompoſed by the addition of the new body. 

hen ſulfate of lime, which is a combination of lime 
nd the ſulphuric acid, 1s decompoſed by means of pot- 
ſh, which ſubſtance has a greater affinity with the 
cid than with lime, the lime being ſeparated falls to 
he bottom, and conſtitutes a true precipitate. A falſe 
recipitate is produced, when the new combination of 
he precipitant with one of the two fimple bodies of 
he compound* which it has decompoſed, falls to the 
bottom on account of its inſolubility, while the ſepa- 
te body remains in a ſtate of nd When mercu- 
rial 


a.  Aﬀmity or Attraction 


rial nitrute is Jenni by the muriatic acid, iq 

which the oxide of that metal has a ſtronger afhnigh 
than it has with the nitric acid, the new combinatu N ccipi 
of mercury with the muriatic acid ſinks to the bott ter t! 
of the mixture, forming a falſe precipitate, abu ey 
which the nitric acid remains diflolved in water. Ii thou 
phenomenon depends entirely, as ſhall-be elſewheliif pnſeql 
ſhown, on the different * of the ſolubility of tu bein 
be u ſubſtances. pitate 
Me cannot avoid ene in this be n ere pi 
| nas, an error of denomination which may ten In or 
to miſlead beginners. For, if this name be given is req 
the ſubſtance ſeparated from the compound by the p tie a 
cipitant, it cannot with any propriety be applied i befo 
the new combination then formed. But though Hinity 
ſnould even confine the term precipitate to dena fecipit 
the ſubſtance ſeparated by the precipitant, it mige, i 
ſtill occaſion miſtakes; as it happens in many cal, the 
that the inſulated ſubſtance, inſtead of finking, ii e wat. 
and is volatilized. Thus, when the combination ft in * 
the muriatic acid with volatile ammoniac or alkal cauſe 
known by the name of ammoniacal-muriate, is deco d has 
poſed by quicklime, with which the acid has a great whe 
affinity than with volatile alkali, the alkali evaporat utual ; 
and the mixture affords no appearance of any precip mbina 
tate. ch as e 
In order to de theſe PT ORE it is neceſin*<<n 
that the ſubſtances be ina liquid ſtate : The proceb if rent fr 
then called precipitation effected in the humid e an 
to diſtinguiſh it from that which is accomplithed | ace w. 
the action of fire, or in the dry way, either by meal th the 
of fuſion or diſtillation ; which operations ſhall Mee of 
Hereafter particularly explained. 
Modern chemiſts have likewiſe taken notice of ti 
othe 


| 941 ther 
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£ nich ij much more juſt and uſeful than that between 
; e preceding. Theſe are pure precipitates and impure 
We ecipitates, The firſt comprehend all bodies which, 


ey entered, exhibit all their original properties, 
Without appearing to have ſuffered any alteration, in 
Wnſequence either of exiſting in a compound ſtate, or 
F being expoſed to the act of deconapeſition.. The pre- 
pitates of this ſpecies are very numerous, but the im- 
ure precipitates ſtill more fo, 

In order that precipitates may be obtained very pure, 
is requiſite that they ſhould have ſuffered no alteration 
v the action of the bodies with which they werecombin- 


ine, is poured into a ſolution of ſulphate of pot- 
n, the ſpirit of wine having a ſtronger affinity with 
e water than the water has with the falt, the latter is 
ft in a ſeparate ſtate, and becomes a pure precipitate, 
cauſe it has ſuffered no alteration from the water, 
d has not the moſt diftant affinity with the alcohol. 
t when two bodies by combination have produced 
utual alterations on each other, as happens in the 


ch as an alkaline ſalt, employed to effect a ſeparation 
tween them, will give the metal in a ſtate very dif- 
rent from its original character, and will thus pro- 


ace when the precipitant has any tendency to unite 

th the precipitate : thus, in the abovementioned in- 

ace of a metallic ſolution decompoſed by an alkali, 
6 j 


5 ther ſpecies of precipitate ; the distinction between 


i fter their ſeparation from thoſe compounds into which 


$ 


| before their precipitation; and that there ſubſiſt no 
finity between them and the ſubſtance employed to 
ecipitate them. For inſtance, when alcohol, or ſpirit of 


mbination of acids with metals, the third body, 


ce an impure precipitate. The fame reſult takes 
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pure, by adding a much greater quantity of the pre 
precipitant to combine with the precipitate, if they 


tirely as to make it diſappear. 
tile alkali or ammoniac be poured upon a ſolution 


the falt, the fluid becomes gradually homogenes 


— 


third brought into contact with them: 


e the alkali entering into combi nation with H 
metallic oxide renders it an impure precipitate. The 
two cauſes of the impurity of ' precipitates are alnff 
always found to act together. We. can ſometimes d 
ſtinguiſh at once whether a precipitate be pure or in 


pitating body than is neceſſary to decompoſe the con 
pound. This extraordinary quantity then enables th 


be any affinity between them, and diſſolves it ſo e 
IF a quantity of val 


copper with the nitric acid, the copper is precipitat 
in the form of light blue flakes. The colour of thi 
precipitate; ſo very different from the natural brillia 
cy of copper, ſhows it at once to be an impure pred 
pitate: If we add more ammonia, this will ſtill ma 
plainly appear. The blue flakes are again diffolved h 


and tranſparent, and aſſume a very fine deep blue « 
lour; a ſure. proof of the combination of the oxide 
copper with the alkaline ſalt. . 

For our preſent accurate knowledge of theſe i imp 
precipitates, which occur much more frequently thi 
the pure, we are indebted to the reſearches of M. Baye 
concerning the decompoſition of mercurial ſolutia 
with alkalis, and the ſtate of mercury precipitated! 
thoſe operations. 

It is now eaſy to underſtand the hears, of the d 
compoſition of compounds of two bodies by means d 
they all * 0 
upon ſimple elective attractions. 

But beginners will find more difficulty in acqul 


ing a diſtinct idea of that complicated phenomenon! 
” 


to 
ing 
leſs 
pit: 
un: 
low 
rate 
acic 
line 
witl 
the 


with 


to cc 


at th 


com 
actio 
lime. 


let u 


ſulph 
nitric 


8 | | 63 


which chemiſts hows given the name of double electiue 
attraction. It often happens that a compoumil of two 
bodies cannot be deſtroyed by a third or fourth body 


brought into contact with the firſt compound, both 


will make this better underſtood: Sulphate of potaſh, 


nitric acid individually; but pour into a ſolution of the 
former neutral ſalt a proper quantity of the calcareous 


quicklime, the two combinations will be mutually de- 
compoſed ; the nitric acid uniting with the potaſh 
to form common nitre, while the ſulphuric acid unit- 
ing with the lime, forms ſulphate of lime; which being 
leſs liable to ſolution than the nitre, is therefore preci- 
pitated. This affinity may poſſibly appear ſtrange and 
unaccountable ; but it may be explained in the fol- 
lowing manner: The ſulphuric acid cannot be ſepa- 


acid, becauſe it has a ſtronger affinity with that alka- 
line ſubtance than either of the two latter bodies has 


the ſulfate of potalh a compound of the nitric acid 
with lime, the nitricacid immediately exerts its tendency 
to combine with the potaſh, while the ſulphuric acid is 
at the ſame time attracted by the lime; ſo that the de- 
he 08 compoſition of the ſulfate of potaſh is begun by the 
action of the nitric acid, and completed by that of the 


let us ſuppoſe the force of adhefion, which unites the 
ſulphuric acid with potaſh, to be equal to eight; the 


ntric acid tending to unite with that alkaline ſub- 
6 be ſtance 


individually; while, if a compound of the two laſt be 


compounds are inſtantly - decompoſed... An example 


or a combination of the ſuiphuric acid with potaſh, 
cannot be decompoſed by either quicklime or the cold 


nitrate, formed by the union of the nitric acid with 


rated from potaſhes, either by lime or by the nitric 


with it or with the alkali, But when you preſent to 


lime. To explain this double affinity ſtill more clearly, 
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the ſulphuric acid from the potaſh Ih 
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ſtance with a leſs degree of force, which we may eſti: 


mate at ſ:ven; would be inſufficient of itſelf to decom. 
poſe the ſulfate of potaſh ; but the lime, by its ten- 
dency to combine with the ſulphuric acid, aids it with 
a force which we may conſider as equal to fix ; and theſe 
two forces together amount to thirteen ; - which ſum of 
forces is exerted againſt the force eight, to ſeparate 
com- 
pound force will alſo be greater than that which 
maintains the union between the lime and the nitric 
acid. 

There are eee two kinds of ie in 
double elective attractions, which muſt be carefully 


diſtinguiſhed from each other: 1. The firſt is that by 


virtue of which the principles. of each of the two com- 


pounds adhere to one another, which in the above in- 


ſtance retains the ſulphuric! acid in union with the 
potaſh, and cauſes the nitric acid to adhere to the 
lime. I ſhall follow Mr Kirwan in giving to this force 
the name of quieſcent attractions; becauſe its tendency 
is to preſerve the two compounds in their firſt ſtats, 
2. The ſecond is that by which the four principles of 
the two compounds reciprocally change their fitua- 
tions, and are combined in a different order: it is by 
virtue of .this affinity, that in the above inſtance-the 
potaſh combines with the nitric and the lime with 
-the ſulphuric acid. This ſecond force I ſhall denomi- 
nate divellent attractions; becauſe it counteracts and 
deſtroys the firſt. From this uſeful diſtinction, it be- 
comes eaſy to explain the cauſe of this double decom- 
poſition, by exhibiting in a table, as Bergman has done, 
the forces of the attractions by which it is produced. 
Place the two compounds which mutually decompoſe 
one another between two braces directly oppoſite, the 
acids 
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lar degrees of the attractive force which they exert up- 
on each other; add together the two horizontal 'nuni- 


of the former, a-double decompoſition and a double com- 


nd - 


* 2 e STAR 
f E X AMPL E. 

25 Nitre, or nitrate of of potaſh. 

i 4 Potaſh | 7 Nitrie 

e Q Acid. 

'e < IE ne ere 

; 3 pap . 

5 ulf ate 5 p<] 
e, of J 8 quieſcent attract. II 2 

of Potaſh. 1 8 

A+ : : . 6 8 | 

y Sulfuricc Lime. | 

A L 4 

h Sulfate of lime d = 1 

id Chemiſts have but lately begun to take notice of 


theſe double elective attractions; and we are far from 
knowing them all. Thote who are engaged in nn 
Voi E | re- 
* I have given ten FE examples of double decompoſitions which 
ake place in the mixture of neutral ſalts, in two diſſertations; which the 
feader may conſult, See my Memoirs and Obſervations on Chemiſtry, 
ol. I, vo, Paris, 1784, page 308 and 438. A, | 
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bers, expreſſing the quieſcent attractions; add alſo the 
vertical numbers which are employed to mark the di- 
vellent attractions: if the ſum of the lattet exceed that 
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bination will be effected. The uſefulneſs and ac: 
curacy of ſuch a table may be ſhown at onee by gi- 
ving an example of it in the laſt mentioned en 
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W wil frequently obſerve this kind of "WR 
poſition in circumſtances where no ſuch phenomeng 


ſaline ſubſtances we will repeatedly have occafion 9 


phenomena of chemical decompoſition. Geoffroy the 


We only mention that fine contrivance in this place; 


knew much might be added. A number of chemiſt 


ties, which, in conjunction with another by M. Sag 
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was before ſuſpected to take place. In the Hiſtory d 


take notice of ſeveral of thoſe double elective ateras 
tions which have been lately obferyed Py Bergman 
Scheele, &c. and by ourſelyes. | | 
Before concluding our account of this tenth and lil 
law of the attraction of compoſition, we cannot help 
taking notice of an ingenious method contrived by 
French chemift, to exhibit at once all the-more regular 


elder, obſerving the various relations which ſubſiſt be. 
tween different bodies, and the precipitations producel 
in conſequence of thoſe relations, with more attention 
than had been applied to that object by former che. 
miſts, contrived, in the year 1718, to exhibit them in: 
table; in which he arranged thoſe bodies whoſe affini- 
nities he had obſerved, in the order of their affinities 


but will have many future occaſions in the courſe of 
this work of explaining it more particularly. Geoffro 
gave that cable only as a firſt attempt, to which he wel 


have adopted and enlarged his plan. Rouelle the el 
der made ſome corrections on his table, and added 
ſeveral columns. to it. M. de Limbourg, a phyf⸗ 
cian at Spa, in an excellent diſſertation on the affink 


of Geneva, gained the prize offered in 1758 by the a 
cademy of Rouen, has formed one ſtill more extenſive 
M. Gellert, in his Metallurgie Chemiſtry, has likewiſt 
given a new table of affinities. But none has conti. 
buted more to the * * this part of the 

ſcienct 


Lience than Bergman, profeſſor of chemiſtry at Upſal; 
Whoſe labours have been ſo: beneficial to the ſcience in 
Woeneral. That celebrated chemiſt has followed M. 
haumé, in diſtinguiſhing the attractions which ope- 


binations in the dry way. He has given two very ex- 


ions of a vaſt number of natural bodies. To the ſame 
philoſopher we are indebted for a very ingenious table, 


Pf the chemical characters, to expreſs the phenomena 


ample above. | 

| After giving this view of the leading phenomena of 
hemical attraction, and unfolding the laws by which 
hat force appears to be regulated, we muſt obſerye, 
hat in ſome caſes thoſe laws ſeem liable to certain va- 
riations. We need not here mention all the facts on 
Which this aſſertion is founded, as we ſhall be careful 


ace Wo take notice of them wherever they occur ; only we 
ſe oWnay obſerve, that thofe ſeeming anomalies of chemical 
fro traction ariſe from the influence of particular circum- 


Mances; ſuch as the quantity of the ſubſtances, the tem- 
derature of the atmoſphere, motion or reſt, ſolution by 


ater or fire, that is, in the humid or in the moiſt way, 
del Whe ſtate of aggregation proper to each body, &c. Berg- 
hyf. nan has conſidered all theſe circumſtances with pecu- 
afin iar care; and has ſhown how far they may be expect- 
Sage Ed to vary the laws of attraction. From the various 


acts which he has collected relative to this ſubject, he 
oncludes, that theſe variations can be regarded only as 
xceptions, by no means ſufficient to weaken the evi- 
ence on which the doctrine of chemical attraction is 
dunded. 
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ate in the humid way, from thoſe which effect com- 


tenfive tables, in which he exhibits the elective attrac- 


in which he has foupd means, by a peculiar diſpoſition \ 


of double elective attraction: Or this we gave an e- 
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We are led to conſider two other ſpecies of affini 
that have been admitted by ſome authors, in the ſame 
light, the affinity of intermediates and the reciprocal 
affinity. By the firſt, they underſtand that by which 
bodies, which have no natural tendency to mutual union, 
are capable of being united after one of them has been 
combined with a third body, which' ſerves as an inter. 


combine with water; but a combination of oil with; In 
ſalt conſtitutes 2 ſoap, which is ſoluble in water, the alt is ch 
acting as an intermediate. But it is not the ſalt which The 
Tenders the ſoap ſoluble, for its properties are entirely the e 


- loſt in the ſoap; the ſolubility of this compound in v com 


ter is owing to the new properties it has acquired. Thi calca 


phenomenon falls evidently, under the eighth law d perly 
chemical attraction ; by which it is eſtabliſhed, tha wher 


compounds acquire new properties totally different fron Al 
thoſe of their component principles. tion 1 

The reciprocal affinity takes place when a compound vÞicl 
conſiſting of two bodies is decompoſed by a third, ani the c: 
the ſeparated principle again decompoſes the new com: Th 
bination; ſo that the principles ſeem to act reciprocal {ubjec 
ly. The ſulphuric acid has a greater affinity than tu ment: 


nitric acid with potaſh, and accordingly decompoſe or fr 


a combination of theſe two principles ; but the nit laſtly, 
acid, when left in a ſeparate ſtate, has power to dividMff poſitic 
the ſulphuric acid from the alkali; for by heating ſul mech: 
fate of potaſh with the nitric acid, nitre is again ob pheno 
tained. This kind of affinity, admitted by M. Baum natur: 


is occaſioned by two circumſtances, whoſe influence di Mol 
ſturbs the general laws of chemical affinity. The comma <xplai 
Nitric acid muſt be warmed before it can decompoſe (ug a rem: 
fate of potaſh; and the nitre obtained by this poi neral 
ceſs is again decompoſed by the ſulphuric acid, afſouh nature 
as the mixture returns to a cold ſtate, The fuming conclu 


f or "nitrous d decompoſes ſulfate of potaſh cold; 
Wfuming ſpirit of ſalt or muriatic acid effects the 
ame decompoſition, according to M. Cornette: but 


f [Bergman has very properly obſerved, that the odorating 
Jand fuming acids, which he calls phlogi/ticated, have 


their ſimple ſtate. Beſides, in theſe caſes but a very 
trifling part of the ſalt is decompoſed. 

In all theſe inſtances, the order of elective 3 
is changed and modified by particular circumſtances. 
The reſt of the facts on which Mr Baume eftabliſhes 
the exiſtence of the reciprocal affinity, ſuch as the de- 
compoſition of ammoniacal muriate by: chalk, and df 
calcareous muriate by concrete volatile alkali, come pro- 
perly under the double affinities; as ſhall be ſhown | 
when we treat of thoſe ſalts. | 
All that now remains to be ſaid on chemical attrac- 
tion is, to give ſome account of the different opinions 
which have been advanced by inen Og 
the cauſe of this force. 

The firſt who attempted to form a theory on this 
ſubject, thought that it muſt ariſe either from the ele- 
mentary particles of bodies being all of the ſame form, 
or from the phyſical configuration of the parts, or 
laſtly, from ſome occult relations of their intimate com- 
poſition. Theſe notions proceeded naturally from the 
mechanical explanations which were applied to all the 
phenomena of nature, in the infancy of the ſeience of 
natural philoſophy. | 
Moſt of the modern chemiſts who i attempted to 
explain the cauſe of chemical attraction, have obſerved 
a remarkable analogy between this force and the ge- 
neral attraction diſcovered by Newton. Confidering 
nature as ſimple and uniform, they have been led to 
conclude, that the power poſſeſſed by bodies of enter- 
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affinities different from thoſe which belong to them in 5 
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1 ! ral laws with that by which all bodies are attracted ty, the 
„ n each other. They have compared the minut WW ing! 
14 i bodies on which the force of affinity acts, with tho nete 
1 enormous maſſes which compoſe the ſyſtem of the uni. nity 
itn! 1 verſe; and have ventured to affirm, that it is the form tnat 
. | of gravitation which cauſes the former to appraach each eaſe. 
. other, and enter into combination. Several perſons, „ from 
| 11 dopting this opinion, but modify ing it in a particula i but 
„ manner, have concluded, that chemical attraction v of th 
„ in the ratio of the gravity. of bodies, and thoſe badis WW cn: 
if | | which were of the greateſt ſpecific gravity poſſeſſed al. male 
1 ways the ſtrongeſt affinities. This hypotheſis is ſome cord 
wi times indeed juſtified by facts, and agrees with the af, units 
3 nities of many of the acids; but is contradicted by the weig 
144 phenomena of a vaſt number of decompoſitions, parti quiſi 
WAR - cularly of all thoſe in which metallic ſubſtances ar tal a 
| ; 1 concerned. Some chemiſts have been even ſo ſtrongly boy 
118108 | perſuaded of the exiſtence of an analogy between the ers; 
1.1088 attraction of large bodies and chemical attraction, u ploy. 
j | to imagine it poſſible to meaſure and calculate the for-W the 

j mer in conſequence of our knowledge of the latter Wi cyry 
M. de Morveau, whole opinions are likely to have con- It 

fiderable weight with other chemiſts, has made a num - attra 

ber of experiments with a view to prove the truth d the 

the above aſſertion. Applying to a ſurface of mercury ces 

metal plates of the ſame diameter, ſuſpended from the cular 

arm of a balance, the other arm of which carried a diſ Wl cyide 

he next put weights into the dith ſufficient to raiſe the tonia 

plate of metal over the mercury; and he actually found the 

by making comparative trials of different metals, tha have 

theſe, adhered to the mercury with different degrees d upon 

force, proportioned to the affinities. known to ſublil 1.19; 
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petween them and that ſubſtance. Odd Ae with 
W the greateſt force to the mereury, a greater weight be- 
ing neceſſary to raiſe it than to raiſe any of the other 
netals: Cobalt, again, which is known to have no affi. 

| nity with mercury, ſeemed to have no adheſion with 
that ſurface, and was elevated above it with the greateſt 
eaſe. But we muſt uſe the freedom to obſerye, that 
from ſeveral circumſtances, ſuch experiments: cannat 
but be in ſome degree fallacious : the inferior ſarface_ 


va of the ſmooth plates of metal applied to the mercury, 
dies cannot but combine with that ſubſtance ; and the a- 
d al. malgam formed by that event being more or, leſs, ac- 
OMe: | cording to the eaſe or difficulty with which the metal 
afl. unites with the mercury, this combination iticreaſes the 

y the Wy weight of the plate, and renders a greater force re- 
arts quiſite to raiſe it above the mercury. A plate of me- 
s are tal adhering to a ſurface of mercury, cannot be raiſed 
gh above it without dividing the mercury into two lay- 
2 the ers; ſo that The force neceſſary to raiſe this plate is em- 
1, A ployed rather in overcoming the mutual adherence of 
fol- the particles of the mercury, than in es. the mer- 
il  cury from the metal. 
Con. It muſt be acknowledged then, that if chemical 
Wn g attraction be the ſame with general attraction; yet 
th of | the difference of the laws by which theſe two for- 
cul ces are regulated, proves the former to be a parti- 

1 thi cular modification of the latter. This truth becomes 
dill, BY evident from a compariſon of thoſe laws of the New- 
the tonian attraction with which we are acquainted, with 
* the general facts relative to chemical attraction- which 


have of late been diſcovered: The former acts only 
upon large bodies, and in the direct ratio of their 
maſſes; the latter affects only minute bodies, and 
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has abſolutely no influence on ſach as are of any eon. 


ſiderable bulk. 
ced at immenſe diſtances from each other: affinity 


never acts but between bodies in mutual contact. In 


deſcribing the laws of chemical attraction, we have 
laid before our readers the facts on one fide of thi; 
_ compariſon ; and we are induced to conclude, that 


3 the phenomena which thoſe two great laws pre- 
ſent, are ſtill fo ftrikingly different. as to render it 


highly proper for philoſophers to diſtinguiſh between 
them, e Thee” RE | 


CHAR 
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this 
pre⸗ Concerning the Principles of Bodies, 
r it ; 
7een 1 
— 3 — — 
ur has been the opinion of philoſophers in all ages, 
| 1 notwithſtanding the vaſt diverſity of the bo. 
dies of nature, they are all compoſed of a few pri- 
mary ſimple ſubſtances ; and to theſe they have given 
the name of Principles. The analyſes of chemiſtry, 
which afford the ſtrongeſt facts in proof of this doc- 
trine, having enabled chemiſts to form pretty accurate 
notions concerning the nature and differences of thoſe 
\Þ principles ; they have admitted ſeveral kinds of them. 
\ P. 


But it muſt be remarked, that they have taken the 
word principles in an acceptation different from that in 
which it was uſed by the philoſophers of antiquity. 
Ariſtotle and Plato applied the name principles to a 
claſs of ſubſtances, which being of ſuch ſubtlety as to 
eſcape the obſervation of the ſenſes, conſtituted, as they 
thought, by their union, thoſe bodies of a leſs ſimple 
nature, and perceptible to the ſenſes, which ſtill conti- 
nue to be known by the name of elements. Thele are 
the ſame ſubſtances which have been by other philoſo- 
phers denominated atoms, or monads. But chemiſts, not 
preſuming to extend their Ipeculations to ſuch W 
2 ; anc 
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— 


and ſubtle objects, nn under the genera] 
name of principles, all thoſe ſubſtances, whether ſimple 


or compound, which they obtain by the analyſis d 


bodies. But as the principles of bodies, when conf. 
dered under this point of view, muſt be extremely yz 
rious, they have divided them into - proximate and re. 
mote. The firſt are obtained by a firſt analyſis, and 
are capable of being reſolved into other principles; 
thus, by decompoſing a vegetable ſubſtance, we-obtain 
oils, mucilages, falts, and coloured particles; all which 
are proximate principles of the vegetable ſubſtande, 
and each of them may by a new proceſs be decom. 
poſed into other principles. By remote principles, they 
underſtand thoſe ſubſtances which, being ſimpler thay 


the proximate, enter into their compoſition. Thug 


mucilage, one of the proximate principles of vege. 
tables, affords by a new proceſs, oil, water, earth, &c 
and theſe art the remote principles of the vegetable 
Theſe two kinds of principles have been alſo diſtin. 
guiſhed by other names; ſuch as proencipiated, ap- 


4 plied to the proximate principles ; and principiant, 
to the remote; Theſe epithets diſtinguiſh the former 


as ariſing from the combination of more ſimple prin 


eiples; and the latter, as ſerving by their union ts 
conſtitute bodies, which though of a leſs fimple ns 


ture, may yet become the principles of new com- 


pounds. Some chemiſts, to render theſe diſtinctiom 
more juſt and accurate, admit more than two kinds a 


Principles : They call thoſe principles which appear 
fo ſimple as to be incapable of farther decompoſition, 


primary, or principles of the firſt order: ſecandary prin: 


ciples are formed by the combination of the primary! 


the combination of the n conſtitutes ternal) 


| Principles Saco. ; VV 


ri principles; and theſe united in a new compoſition 
nple afford quaternary principles, &0. _ 

s of RE Philoſophers. have not uniformly 8 wind regard | 
ni. to the number of the elements. The followers of Tha- 


les the Milefian, who for his ſaperior knowledge was 


the great principle of all material bodies, Anaximenes, 


tam 

hich WW aicribing this character to air, ranked it, on that ae- 
nee, count, among the number of the gods. Others canfer- 
om. red this important function on fire; while fame, among 
they whom was Anaximander, the ſcholar of Thales and 


maſter of Anaximenes, believed earth to be the prin- 
ciple of all things. Each of them ſupported his opi- 
nion by realonings more or leſs plauſible : But as the 
experimental ſciences of natural philoſophy and che- 
miſtry were then unknown, we can regard theſe no- 


tin. tions in no other light than as bold conjectures, which 
ap- WJ unfortunately happen to be totally deſtitute of founda- 
tant, tion. About three centuries after theſe philoſophers, 


Empedocles, a phyſician of Agrigentum, imagined that 
the four ſubſtances, each of which had been in its turn 


rin. 

45 held to be the principle of all things, were of equal 

n. ſimplicity; and therefore combined thoſe various opi- 

-om- nions into one ſyſtem, admitting four elements, fire, 

tions water, earth, and air. His opinion was adopted by 

1s of WF Ariſtotle and Zeno in the following century. What 
induced thoſe philoſophers to conſider fire, water, earth, 


and air, as elements, ſeems to have been rather the 


£100, 
rin bulk, quantity, and apparently uniform properties of 
4% dbheſe ſubſtances, than any accurath notions concerning 


their efſential compoſition. Fire ſefms diffuſed through 
Il nature, and its effects are ays the ſame: Our 
globe 


ranked among the ſeven wiſe men of Greece, and, ac- 
cording to Cicero, was the firſt among the Greeks who 
cultivated, the ſoience of phyſics, - conſidered water as 


— ͤ — ——— — 23> Lees oe 
— * — 97 AR, A "—_ — 
— — 
* 7 * * = 8 * 
— * - 
= « C I 


777 
* = 
. * 


rnb 
\ X 


155 76 1 Principle of Bodies. 1 


oY Fray 18 neee with a maſs of air, of which the 
quantity and eſſential properties ſeem to remain unyz, 
ried: An enormous maſs. of water, whoſe depths art 
often unfathomable, covers more than half the globe 


5 Laſtly, this globe itſelf, the bulk of which is more thay 


equal to that of all the beings who inhabit it taken to. 
gether, ſeems to be formed of a ſolid matter little ſub. 
ject to change, and of ſuch a nature as renders it a pro. 
per baſe to fix the other elements. It ſeems to have 
been on account of the bulk and unvarying properties 


of | thoſe bodies, that the firſt philoſophers were indu. | 
|  ced to conſider them as the primary materials of which 


all natural bodies were compoſed. - - 

The peripatetic doctrine of the ſchools condi the 
Ariſtotelian diſtinction of the elements till the ſixteenth 
century. The ſect of chemiſts who then began to pre. 


vail, introduced a new diſtinction of the elements, 


Paracelſus, who was rather an artiſt than a philoſopher, 
haſtily inferred from the reſults of his operations, that 
there were five principles: namely, ſpirit, or mercury; 
phlegm, or water; falt ; ſulphur, or oil; and earth. 
By ſpirit, or mercury, he underſtood all wolule od0- 
rate bodies; but theſe properties are far from being 
_ peculiar to ſimple bodies. Water, or phlegm, com- 

prehended all aqueous, inſipid, products; but theſe 
properties are no ſurer indications of ſimplicity than 
the former. The word ſulphur, or oil, he applied t 
all inflammable liquid ſubſtances, and of conſequence 
to a great number of compounds, ſuch as the unctuons 
and effential oils, &c. By ſalt, he meant all bodie 
poſſeſſing the three properties of dryneſs, taſte, and (v 

lubility; which properties likewiſe belong to man 
compounds. Laſtly, Paracelſus applied the word earti 


10 all thoſe fixed, dry, and ** reſidues which an 
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obtained in maſt operations, and are now Known to be 
very different in their natures. 

Beccher, who has treated of the 1 of 3 
in a very philoſophical manner, being aware of the ob- 
jections to which this ſyſtem of Paracelſus was liable, 


and convinced of its inaccuracy, attempted to. diſtin- 


guiſh the elementary principles of bodies in a different 
manner. He firſt aſſumed two principles very different 
from one another; moiſture and dryneſs, earth and 
water. The latter of theſe he. divided into three ſpe- 
cies; namely, vitrifiable, inflammable, and mercurial 
carth His vitrifiable earth was that which, taken 
alone, was not. ſuſceptible of any alteration, but poſſeſ- 
ſed the property of forming fine glaſs when mixed 
with a certain ſaline ſubſtance: he likewiſe aſcribed 
to it the quality of rendering thoſe bodies into the 
compoſition of whichgit entered ſolid, and almoſt in- 
capable of alteration.  Inflammable earth was that 


which rendered all the bodies into which it entered + 


capable of combuſtion : Beccher conſidered it as being 
likewiſe the cauſe of odour, colour, and volatility. . 
Mercurial earth he conſidered as exiſting in mercury, 
arſenic, the muriatic acid, &c.; and the diſtinguiſh-. 
ing characteriſtic which he alened it, was to commu- 
nicate an high degree of both gravity and volatility to 
thoſe bodies of which it conſtituted part, though theſe 
two qualities ſeem directly oppoſite and inconfiſtent. 
Stahl adopted and, illuſtrated the doQrine of Beccher. 
He conſidered inflammable earth as fire exiſting in a 
fixed ſtate, and gave it the name of pblagiſton. He 
found himſelf unable to demonſtrate the exiſtence of 
mercurial earth; and we have hitherto obtaxued no 
certain knowledge concerning that principle. Stahl 
paid great attention to combinations of earth and 

water, 
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Water, 4 Rill more to phlogiſton, but has ſaid ſary 

any thing of thoſe which contain air; which Haly 
nearly about the fame time, difcovered to act an im. 
9 part in chemical phenomena. 


as ſulph. 
able to e 
preſent ſt 

ſubſtance 


From the days of Beccher and Stahl to the preſent From 
time, chemiſts have made no change on the doctrine c MWwhich ſh 
the elements eſtabliſhed by the philoſophers of antiqui- ing chap! 
ty. They have followed Empedoeles in acknowledging Wlpcars, th: 
four principles, each of which they have conſidered u Wratural be 
exiſting in two different ſtates. x, As free and inſul and of tl 
ted; and in this ſtate have the atmoſphere, large maſſe ¶ imperfect 
of water, fire in general, and the globe viewed as ons Wlſtances w 
whole been conſidered: 2. As combined; and then their bull 
the air, water, and earth obtained by the laſt analyt. {Wand their 
cual operations that can be performed on bodies, are the ions, are 
| ſubjecks of inquiry. and that, 
Such neatly were the opinions concerning the prin- Ware acqua 
eiples and elements of things that prevailed from the Waſcribe tl 
time of Beccher and Stahl, till the noble diſcoveries of been able 
Prieftley and Lavoiſier, concerning fire, air, and com. Wecree wit] 
'buſtion, exploded theſe, to make way for others better Wrho conſi 
founded. In fact, if immutability of properties, unity Witances, b 
and ſimplicity, are the genvine characteriſtics of ele- nfinitely 


ments, and if that ſimplicity of character belongs on What v 
to ſuch bodies as we cannot reduce by decompoſition, Whave for 
it is to be remarked, I/, That of the four elements lements, 
there are two, air and water, which art has at length Hot hinde! 
found means to decompoſe and ſeparate into ſeveral ir, as for: 
principles. 2dly, That elementary earth is merely the Hal bodies. 
creature of fancy; as there are a variety of earthy ſub-WWI Let us 
| ſtances all equally fimple and incapable of decompoli- ems whi: 
tion, as ſhall be ſhown in the laſt chapter of this fir iſtinguiſh 
part: 3%, That there are many natural bodies, ſuch ore or le 
EY 1 e 


\ 
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++ calphur and the metals, which no art has yet been 
ie to decompoſe, and which muſt therefore, in the 
W preſent ſtate of our knowledge, be conſidered as fimple 
ſubſtances. e 

From theſe general don ariſing from facts 
which ſhall be more particularly related in the follow- 
ing chapters, and through the ſeries of the work, it ap- 
pears, that the true principles, or primary elements of 
natural bodies, eſcape the obſervation both of our ſenſe; 
and of thoſe 8 which we employ to aid the 
imperfection of our ſenſes; that many of thoſe ſub- 
ſtances which have been called elements on account of 
their bulk, their influence on the phenomena of nature, 
nd their being found to exiſt in many of its produc- 
ions, are far from being ſimple and unchangeable: 
and that, in truth, none of the bodies with which we 
are acquainted is a fimple ſubſtance, though we may 
aſcribe that character to ſuch as we have not hitherto 
deen able to decompoſe. - And theſe affertions entirely 
agree with the opinions of ſome ancient philoſophers, 
rho conſidered not the elements as the ſimpleſt of ſub- 
ſtances, but believed them to be formed of Fe 
nfinitely more ſubtle and immutable. 

What we advance concerning thoſe ſubſtances which 
ave for ſo many ages enjoyed the excluſive title of 
elements, but are now diveſted of that prerogative, does 
ot hinder us from conſidering fire, water, earth, and 
ur, as forming the 2 principles of molt natu- 
al bodies. 

Let us diſmiſs this ſubject with an account of the 
erms which have been employed by ſome. perſons to 
liſtinguiſn bodies, according as their compoſition is 
nore or leſs complicated. 
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The combination of two elements forms: a body tha 


is called a mixt; the union of ſeveral mixts conſtituts 
two compounds make a furcompound; 


a compound; 


the combination of ſurcompounds gives a decompound; 


two or more of theſe united make a /urdecompound, 
It would be pretty difficult to give inſtances of thek 
ſeveral kinds of compoſitions; we could indeed g 
no farther than to the ſurcompound. 
tions are, therefore, merely fanciful, and can be of ng 
real ule in ſcience. Macquer, to whom chemiſtry l 


Theſe ili 


much indebted for the preſent perſpicuity of its doe. 


trines, propoſes to explode this barbarous and inaccurate 


nomenclature, and to adopt in its room, Firſt, Second 


Third, and Fourth Order. We might even purſue the 


fame thought, ſo far as to adopt theſe names to di 


ſtinguiſh principles according to the order of the anz. 


- ys by which we obtain them. | 
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element in the ſame ſenſe in which it was gene- 
rally underſtood till the preſeat time; though we can- 
not confider thoſe four bodies as the firſt principles of 
all others, and the ſimpleſt productions of nature; yet 
we are willing to inquire into their nature before pro- 


ceeding to others; becauſe a knowledge of their pro- 


perties is neceſſary to enable the reader to underſtand 


our account of the properties of other ſubſtances, and 


[becauſe they cannot be arranged under any of the di- 
viſions of natural hiſtory, being confined fo no particu- 
lar departments in nature, -but extending equally 
through all. 


or ſimplicity than fire. The more ancient philoſos 
Phers, who in this particular have been uniformly 
followed by their ſucceſſors, gave this name to a 
Jubſlance which they ſuppoſed to be fluid, active, 
penetrating, conſiſting of particles actuated by a live- 


luidity and motion. Whoever conſiders this ſubjedt, 
Ver. I. F | muft 


HOUGH we cannot agree to receive the word 


. * 
. B ems 


None of the four elements diſplays greater activity 
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y and inceſſant motion, and the firſt principle of all 
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muſt readily perceive, that it was merely by cond 


yet the exiſtence of this has never been demonſtratel 
among all nations, the firſt uſe of this word was to de 


the word heat. Many have confidered it in this view, 


perty for a ſubſtance. Boerhaave, whoſe Treatiſe on 


burning bodies, than of fire. This difficulty mul 
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ture they aſcribed theſe properties to a particular ele. 
mentary body : for though the exiſtence of the othe 
three elements has always been undeniably eſtabliſhe, 


There is reaſon to think, that in all languages, and 
note the impreſſion which hot bodies make upon the 


Kin; and that it is ſignificant of the light which iſſue 
from 8 in combuſtion, as well as ſynonympus with 


admitting the exiſtence of fire only where heat is fel liſculs w 
or combuſtion carried on. Chancellor Bacon was nd confic 
mong the firſt that began to doubt the exiſtence of fir ets of f 

as a particular fluid ; and obſerved, that natural pl luced mn 

| loſophers, in defining it, had always miſtaken a pro. 5815 


Fire will be ever regarded as a maſterpiece, was ſen- 


| ſible of this difficulty; and in order to diſcover the 


properties of this pretended element, examined what 
effects it produces on thoſe bodies in which it is be. 
leved to exiſt; ſo, like former philoſophers, he ha 


( 1 
rather given the hiſtory of hot, luminous, rarefied, an Hk ex 


even continue to perplex the philoſopher. The proper: PIG = 
ties of fire cannot but be intimately connected wit c 
thoſe of the bodies on which it acts; we can form mW. © 
idea of it as exiſting 1n a ſeparate Rates \Notwithſtand 8 
ing the preſent advanced ſtate of chemiſtry, the exif 945 8 
ence of this ſubſtance is ſtill undetermined. Philo ny * | 
phers continue to believe in its exiſtence, but are able t E of 
give a ſatisfactory explanation only af its effects. Thee 5 OY 
_ difficulties have induced ſeveral chemiſts, among whol 55 + 


was the — to, conſider fire as being 
Nes nothun 


3 


otting mote than light, and heat as a certain modifi- 
ation of bodies, produced by the motion and colliſion 
o their component particles. But this opinion no 
longer prevails among thoſe who cultivate chemiſtry: 
Wn order to enter into the ſeveral theories which have 

Pr late been advanced concerning fire, we muſt conſi- 
er it in a more particular manner. To acquire an 
curate knowledge of this matter, and to comprehend 
hat immenſe ſeries of facts which at prefent conſti- 
ute the body of the ſcience of chemiſtry ; we muſt 
ake a methodical diviſion of our ſubject, examine and 
liſcuſs with pains its ſeveral parts and ſubdiviſions, 
ad conſider in ſucceſſive order, as ſo many diſtinct ef- 
ects of fire, light, heat, rarefaction, the changes pro- 
luced on bodies by heat, and the particular qualities 
ſcribed to fire in a ſtate of combination; when it ob- 
ains the name of Phlogiſton, &c. | ' 


Fi. 


HE exiftence of light is not doubtful, like that of 
fire: both its exiſtence and its properties are at 
reſent well known. This body, which is thought to 
ſue from the ;. ſun and the fixed ſtars, is the principle 
hich enables the organs of fight to inform us of the 
reſence of other bodies. Without it we ſhould be in- 
olved in perpetual darkneſs, and our eyes would be 
ntirely uſeleſs. Being reflected in right lines from 
he ſurfaces of thoſe bodies on which it falls, it ſtrikes 
he eyes in ſuch a manner as to paint on the retina the 
nages of thoſe | TO from which it is reflected. 
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Means have been found to collect its rays in a data 

ee chamber, in ſuch a manner as to render their pm 
perties ſubject to examination, by exhibiting them d 
| | fine from the bodies which they illuminate.” 
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The motion of light is fo rapid, that it paſſes thront dies b 
the ſpace of eighty thouſand leagues * in a ſecond i f opacit. 
time, according to the moſt eminent aſtronomers. HM erefore, 

moves in a rectilinear direction, and conſiſts of ray ight, or 
which, after iſſuing from the ftars, ſeparate and diver; tranſpa 
in obedience to the impulſe originally communicatt - whic] 


to them. Such is their elaſticity, that when they fi 
on a furface capable of reflecting them, the angle 
their reflection is nearly equal to that of their ind 
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dence ; as is ſeen in the ſtudy of catoptrics. W. the po 
light piles near any body, it 1s more or, leſs infleds bey are 
towards that body; which inflection, by evincing e ſtones, 
gravitation, thows it to be a diſtinct ſubſtance. Wodies of 
However great its ſubtlety and velocity, yet it doyWMight in a 
not move invariably in a right line. Such bodies nuch gre 
meet and obſtruct its paſſage, cauſe it to deviate fi qual den 
its original direction. When paſling obliquely out By exa 

a rare into a denſe medium, it is refracted like f light, 
other ſolid body; but Newton + diſcovered its refraſWecompoſ 
Sibility to be directly contrary to that of other M Hiſcover t 
dies. Other bodies recede from the perpendicular ii ere each 
whenever they paſs into a denſer medium; but lig ions of th 

: on ſuch an occafiogs approaches nearer to the perpaliWiſtinct. 
dicular. To expli in the laws of the refraction of li zht are 
is the province of dioptrics. ben a ſt 
When en reaches the ſurface of the . it Male of a 
| coe ound on 

* Twenty-five of which make a degree; equal to 6e zparated 
- + We owe the firſt accurate account of theſe phcnomens {91 ed on a 
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overs to RL the preſence of material 4 bodies, and: 


ader theſe properties perceptible, that in darkneſs 
= dics become totally undiſtinguiſhable. Difference 
'Y ff opacity, tranſparency, and colour in bodies, depends, 
herefore, on the manner in which they are affected by 
ght, or in which they affect that ſubſtance. A body 

nee when the rays of light paſs eaſily through 

- which depends no doubt on the form of its pores. 
ks many tranſparent ſubſtances have great hardneſs 
d ſpecific gravity, the particles of light which pene- 


ks the particles of light paſs through thoſe ſubſtances, 
hey are refracted in the ratio of their denſity, if they 
de (tones, ſalts, or vitreous ſubſtances: but tranſparent 


ight in a different ratio. Thus, yellow amber has a 
nuch greater refringent power than a ſaline cryſtal of 
qual denſit -v. 

By examining the various b and refleions 
f light, the /great Newton was at length able to de- 
lecompoſe, or rather to difſe&, this body, ſo far as to 
liſcover that the rays which compoſe a beam of light 
ere each of. a peculiar colour. Before him mens no- 
oons of the cauſe of colours were very obſcure and in- 
tint. The refraction and reflection of each ray of 
aht are determined by particular laws; and therefore 
hen a ſtream of light is directed ſo as to fall on the 
Ingle of a triangular glaſs. priſm, and the priſm turned 
ound on its axis, the rays which compole the ftream 


eparated in paſſing through the glaſs, and if recei- 
ed on a plane white ſurface, form a long ſpectrum, 
F 3 a cConſiſting 


Tube V 


1 nables them to diſtinguiſh them into opaque, tranſ. 
parent, and coloured. Its preſence 1 18 ſo neceſſary to : 


rate through them muſt therefore be extremely ſubtle. -. 


bodies of the combuſtible claſs reflect the particles of 


t light being refracted according to different laws, are 


i 3 
2 
'I* BY 
4 , ® 
1 1 
8 4 
2. & 
4 þ 
- - 
7 
1 
＋ = 1 1 
: : ; 
; | 
LU 4 
* 1 
* * [ ky 
I 1 
be 129 
: * 1 
: 2.5 
" i 
: 4 
© s 11 
Y 4 17 * 
: 7 45 
: . 
: 1111 
1 of 
Ef 1 5 
. 7 . ; 5 
* 3 " 
/ im 
Fl Y 74 * 
6 4 i 
* ö f * 
* * 
- 
« 
| jd 
. ol 
* * 
; l > \ 
* 
MF y 
p * 
; F if \ 
F ö 
N i 3&7. 
is ih 
20 11 
5 
; 1 
* 
1 
7 4 N 
! 1F 
<4 * FT. 
5 i 
2 Tits 
e . 
. 
g * I * 
2 + Wh 
0 5 [ 
. 5 4 aff 
- 7 7 y . 
| 
* FE . 
i 1 * pe Ly 
. * Ie 
7 1 4 
74 b 
EF 413 
h 
14 
8+ 5 
4 * 
3 19 
4 . 
ky 
p 
l * 
[4 1 
1 
1 } 
64 1 
y [1 ö 
nn 
+ ? 
= 4* 
; ( 
{ 3 : 
(1 
J 8 
2 e . 
n o i 
3 } J 4 
* 
ö b 
7. s 
7 . 
b 1 2, 
o TT, 
'$ 
+, 1% 
| FF 
R * 
1 
J 1 
4 
* + 
j 4 
J 
; | ; I 
3 Wh * 1 
Fa ' 
: Ft 
: $1) 
0 it 4 
» ' 
+ & o 1 * 
14 
{ f Us 
44 
= 1775 
1 
* * 
6 1 17 
pL 
g 9 
10 rg 
| 17 
f 
0 1 
1 N T7 
* +4 
q Z 
A 7 
= D 19 
9 
» o + \ 
1 
, #. 
. 4 1 
1 £3 
. 17 
N 7 i 
4 L280 I 
Y } 
: F 
: — | | 
* - 1 b 0 „ 
i h 
4 N 
* 2 * 
F . 
4 7 1 
1 
| . 
4 1 
5 4 
4 
r g 
iff 
4 7 
919 
1 
A i 1 7 
2 of 
4 1+ 
7 1 1 8 
: 1 
1 8 
1 
; 1 
0 3.51081 
CE 
; * 
, * 
4 * 
C N q 
” a 1 75 
15 A a 
1x 


Pu 


2a . 
— 
. — 
— — — 
* de S 
\ = 2 Pg 
2 1 ND 
2 . + WR. _ 


* 3 


— — F — 
ö ** — * * 
ä — * 


5 FFT. 


1 * PRO — 
— TIINIES — . 


Denen a 


© 
2 Fo PCT ED 
* 


3 
N 2 386 


; conſiſting of the- Gen? following colours © Jour: orangy 


the ſame effects as the priſm on light. Such ſeems t 


tutes ſo conſiderable a part of the beauties of natun 
When all the rays which fall upon any opaque body 


. Light. 


Wafers f 
ed to it 

pften fu 
Without 
o think 
jon of 1 
apable 
vet beet 


pate; green, blue, purple, and violet. 
The ſurfaces of opaque variegated bodies produg 


be the cauſe of that diverſity of colours which confi 


are reflected, without ſuffering any abſorption or ſeps e bern 
ration by that ſurface, they ſtrike our eyes with Ir the b 
their luſtre, and the Leto produced i is a white : Bu ompoſit 
again, if the ſame rays fall on a furface by which the ut they 
are all abſorbed, the eye then beholds a deep ſhade der unn 
which being a direct contraſt to the former, conſtitut he moſt 
black, or rather abſolute negation of eolour. In ſhou ore pa 
as every beam of light conſiſts of ſeven different oy o 
loured rays, of various degrees of refrangibility, wid Natur; 
diverſifies the colours of natural bodies is the vario veget: 
diſpoſition of the particles of their ſurfaces 3 ſome dM.1..+« fir 
which reflect one ray, abſorbing all the reſt,  othen of a pale 
another, and ſo on. Colour depends, therefore, on tht . 
nature of the ſurfaces of bodies, and : tranſparency u N lace are 
the form of their pores; and both are occaſioned HMiones are 
the modifications produced on light, either by the rs take 
perficies or the interior parts of the bodies on which ables wit 
falls. A blue or red colour is produced by the Hind thei 
compoſition of a beam of light, and the abſorption Wicfend th 
all its rays, excepting the blue or the re. olour of 
"Theſe are the chief properties of light, when contre leſs © 
dered in a free ſtate, or as it iſſues from the ſun an conſeq 
the fixed ſtars. But are we to examine it only i in ti rom the 
tree and inſulated ſtate? Is not this body, as well noſt valu 
all the reſt with which we are acquainted, ſubject nd luſtre 
the laws of chemical attraction? The phenomena as never 


light are not confined to the modifications which! 
n - So iN (2 8 5 * b ſufſe 


A V 
ners from the ſurfaces of bodies. Subſtances expo- 
ed to its influence, by being plunged: jn its ſtreams, 
often ſuffer an alteratiorf and entire change of nature, 
ithout any other known cauſe; and it is reaſonable 
o think that fuch changes are produced by the opera- 
jon of light, which is enabled to effect them by being 
apable of chemical attraction. Art, indeed, has not 
vet been able to determine whether theſe alterations 
he occaſioned by the decompoſition of light, or by: that 
of the bodies in contact with it, or by the mutual de- 
ompoſition of both; which laſt is highly probable: 
but they are too numerous and too ſtriking to be paſſed 
per unnoticed, We ſhall here mention only a few of 
he moſt remarkable ; becauſe our attention will be 
jore particularly turned towards: this object in the 
hiſtory of natural bodies. 
Naturaliſts have long obſerved the Mane of light 
bn vegetation. Thoſe engaged in the cultivation of 
plants firſt obſerved that ſuch as grow in the ſhade are 
f a paler colour. This phenomenon has received the 
Dame of ætiolation; and the plants on which it takes 
place are ſaid to be ætiolated. Herbs growing under 
ſtones are white, ſoft, aqueous, and inſipid. Garden- 
ers take advantage of this circumſtance to ſupply our 
ables with white and tender herbs and pulſe ; for they 
ind their leaves ſo cloſely together, that the exterior 
etend the interior from the contact of the light. The 
olour of herbs is pale or deep in proportion as they 
tre leſs or more expoſed to the rays of the fun; and 
n conſequence of this,' the nations ef the eaſt obtain 
rom the wobd, bark, or roots of trees, many of the 
oſt valuable colouring ſtuffs, both for permanency 
nd luſtre, which all the ingenuity of European dyers 
has never been able to imitate, 


F4 | | Colour 


0 


1 U. 


Colour i is not the * property that vegetables di 
rive from the influence of light. From the ſame ſouty 
they acquire taſte, ſmell, and combuſtibility. Thu 
light contributes to the ripening of fruits and ſeeds; 
and under the torrid climate of America, vegetable 
in general are highly odorous, ſapid, and reſinous, &, 

Laſtly, light exerts ſo powerful an energy on the o- 
ganization of vegetables, that when the rays of the fin 
fall upon them, their leaves pour from their ſuperiq 
pores copious ſtreams of vital air; but when hid fron 
the influence of that planet, they exhale a deleteriouf 
mephitic, or rather a real acid, of the ſame nature with 


chey affe 
to been 
firſt whe 
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wards { 
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that which is extracted from chalk. This import 90 ex 
diſcovery was firſt made by Dr Prieſtley. M. Ingen diffi 
houſze has proſecuted it much farther ; and from ti when he 
experiments and obſervations of both, it appears hor ferve to 
»werful the influence of light is on vegetation. Ini and mar 
Freat number of chemical operations, light is found i only a c 
act with the ſame energy as in theſe more general i tible. ] 
ſtances. There is not one ſubſtance in nature, that, i as other 
put into a cloſe glaſs veſſel, and expoſed to the rays ¶ ¶ fure ind 
the ſun, will not ſuffer ſome alteration from their i confoun:; 


fluence. Theſe alterations are moſt remarkable in mM fidered | 
neral acids, oxides or metallic calces, vegetable pow fire. 
ders, and volatile animal oils. Not a fingle merall Its le: 
oxide, though more eſpecially that of mercury, bu bodies; 
ſuffers a change of colour, aſſuming generally a deep quilibpi: 
ſhade from being expoſed to the rays of the fun if: 
fluid ſta 
fluids. 


Painters“ colours which are kept by merchants in gli 
bottles, afford a good inftance of this. Mineral acid 


Þ expoſed to the ſun become fuming, higher coloured Heat 
4 and more volatile; metallie ſalts become black; a another 
| mal oils alſume a brown, duſky colour. All of thai or by cc 
4 changes merit the moſt Frans attention of chemiſt i that wh 
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to been obſerved with ſufficient care. Scheele was the 
rt who deſcribed any of them. M. Berthollet has al- 
S turned his views to this object; and we ſhall after- 
wards ſee that he has determined accurately wa 
paſſes } in * of theſe ons a | 


| i 


| 5 II. Of Heat, 


TO examine the properties of Fed is a Auch more 


difficult taſk than to examine thoſe of light. Bodies 
when heated acquire no additional gravity ; which might 
ſerve to prove that heat is a diſtin& ſubſtance. Bacon, 
and many other great men, have thought heat to be 
only a certain modification of which bodies are p- 
tible. It is certain that natural philoſophers, -1 as well 
as other men, have always confidered its prefence as a 
ſure indication of the preſence of fire; have ſometimes 
confounded it with that element; and ſometimes con- 
fidered heat as one of the diflinguiſhing properties of 
fire. | 6 
Its leading propetties are, to penetra 
bodies; to diffuſe itſelf equally, and to tend to an e- 
quilibfium; to dilate all ſubſtances into which it in- 
ſinuates itſelf, caufing them to paſs from-a ſolid to a 
fluid ftate, and from that to allume the form of elaſtic 
fluids, 
Heat is uſually Sea gien l to | bodies in one or 
another of theſe three ways; by contact, by motion, 
or by combination. Every perſon muſt have obſerved, 


ar when two fluids different in temperature, the one 
* 


VVV 
they aford vaſt ſcope to reſearch, and have not hither- 
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90 Heat. 


ſenſibly warm, and the other ſenſibly cold, are mingle 
together, the former loſes part of its heat, which z 

communicated to the ſecond, ſo that the temperaturff 
of both become the fame. It is equally well knows 
that when two ſolids, one warm the other cold, ay. 


eſtabliſ 
plied te 
of whie 
diſenga 


proach each other, the latter robs the former of part a Even 
its heat, and the temperatures become equal. As been hi 
the calling forth of heat by motion; the friction d ideas of 
any two ſolid ſubſtances, ſuch as two hard ſtones, two tural pl 
pieces of wood, ivory, or metal, produces a heat which chat ſut 
| often riſes to inflammation. The production of hen dering 
by combination is no leſs undeniable. The union d which e 
concentrated acids with water, quicklime, pure alkaliz ſeparate 
or metals, is productive of a ſtrong heat: the comb. minute 
nation of certain fluids, ſuch as oil and ſpirit of nitre nion. 
is even ſo ene this way as to cauſe inflammu. on the f 
tien! Y nomena 
The laws af * communication < heat were conſi. laws: 1 
dered as analogous to thoſe of motion, till the labour WM diminiſl 
municat 


of Meſſrs Wilcke of Stockholm, Irvine of Glaſgoy 
Crawford and Kirwan of London, Lavoiſier and De 1M which 1 
Place of Paris *, gave us new and more accurate idea in all ot 
on the ſubject. The reſearches of theſe philoſophen i the two 
have ſhown, that nothing was leſs known, or involvel entirely 
in greater difficulties, than the progreſs and communi. ſoon tot: 
cation of heat among bodies unequally heated. Theit loſopher 


experiments, though highly ingenious, are not yet ſuf¶ bodies o 
ficiently numerous. They themſelves do not preſum or —_ 
would p 


to conſider their obſeryations as of ſufficient weight to 
form an elementary part in the ſcience of chemiſtry: 


But it is highly probable that theſe will lead to the 
eſtabliſſh- 


matter o 
ſpaces af 
another 
not obſe! 
ſo ſiibtle 
The ph 


»Dre Black of Edinburgh ig 0 the author of the mpden 
. doctrine « of Heat. 


Hp 
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enen Dy a general theory; which may be ap- 
lied to all the phenomena of chemiſtry ; in every one 
of which heat acts @ part, _ ne its e ee or 
diſengagement. a. 
Even the niceſt and moſt accurate + obllereaitigh: have 
been hitherto inſufficient to afford us any determinate 


ideas of the nature of heat; and both chemiſts and na- 


tural philoſophers are ſtill divided in their opinions on 
that ſubject. Part follow Bacon of Verulam, in conſi- 
dering heat to be nothing more than a modification of 
which all natural bodies are ſuſceptible; which has no 
ſeparate exiſtence, but conſiſts in the oſcillation of the 
minute particles of bodies. I his was Macquer's opi- 
nion. The philoſophers who maintain it, ſupport it 
on the following facts. Heat accompanies all the phe- 
nomena of motion, and appears ſubject to the ſame 
laws : It is increaſed with the increaſe of motion, and 
diminiſhed by its diminution, + Excepting its com- 
munication or paſſage from one body into another, in 
which it follows laws different from thoſe of motion; 
in all other reſpects there is a ſtriking analogy between 
the two; and when this cauſe acts with leſs force, or 
entirely ceaſes to act, heat is inſtantly diminiſhed, and 
ſoon totally loſt. To explain this hypotheſis, the phi- 
loſophers by whom it is maintained obſerve, that even 
bodies of the greateſt denſity are full of ſmall cavities 


Lor pores, the ſum of which if they were taken together 


would perhaps occupy a larger ſpace than the ſolid 


matter of the body that contains them. Theſe void 


ſpaces afford room for the particles to move oneagainſt 
another in a continual oſcillation. The oſcillations are 
not obſerved, becauſe both the particles and pores are 


ſo ſübtle and minute as to elude our ſenſes. _ Laſtly, 


The philoſophers who regard heat as an internal mo- 
tion 
! ? 
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fluid, diffuſed through all nature, of which every body 

contains more or lefs. They diſtinguiſh that fluid 
_ exiſting in two different ſtates, in combination, and 
at liberty. In the former ſtate, it neither affects out 
ſenſes nor the thermometer, but remains quieſcent iq 


— 
Se om Cn) —— 2 — — 
3 


then more or leſs in a ſtate of confinement. In the de. 
compoſition of the bodies it is oſten diſengaged, and 
eſcapes into a ſtate of liberty: it now becomes capable 
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_ ſurrounding atmoſphere, they ſuſpe& that ſuch bodie 
abforb a great quantity of heat; and when fluids, by 


chat heat is then diſengaged from thoſe ſubſtances, and 
| paſſes from a ſtate of combination into a: ſtate of li. 


his experiments, the induQtions which he has draw! 


from th 
heat, do 
| facts; a 
fully de 
of opini 
only exi 
comes li 
cher, an 
lently d 
heat, W 
fion, M 
Heat m 
heat. 
often pr 
as on tl 
the calc 
tables d 
tal air 
the ſun 
them b 
light of 
nature 
Meſſrs 
theſe 0; 
ſubſtan 
caſions 


tion, urge, that no experiment has hitherto demonſtn. 
ted its exiſtence in a ſeparate ſtate, and that it makes my '3 
addition to the gravity. of bodies, &c; 

On the contrary, many other philoſophers, and ſome 
modern chemiſts, are of opinion, that heat is a particulat 


thoſe bodies of which it conſtitutes a principle; it h 


of acting on bodies expoſed to its influence; and it 
force is meaſurable by a graduated tharmonions, Az 
all bodies that paſs from a ſolid to a fluid Rate, and 


from thence into a vaporous form, excite cold in the 
aſſuming a concrete form, generate heat, they think 


berty. 
Scheele, as at as 3 "SER Tperſuadel 
that heat is a diſtinct ſubſtance, has examined with 


great attention all the phenomena which it diſplay: But 
as a chemical agent ſuſceptible of combination. He ha Wt known, 
even thought himſelf warranted by his experiments u mical c 
conclude, that it is a combination of vital air, which certain 
he calls empyreal fire, and fixed fire or phlogiſton, and ſervatic 
differs from light only in the relative quantity of the whethe 
luaſt principle. But however ingenious and accurate te no a 
tion of 
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fads; and we cannot confider his analyſis of heat as 


of opinion, that light and heat are the ſame ſubſtance, 
only exiſting in different ſtates. This ſubſtance. be- 
comes light, when its particles being collected toge- 
ther, and poſſeſſing all their attractive force, are vio- 


heat, when the ſame particles exiſt in a ſtate” of divi- 


Heat may be converted into light, and light again into 


as on the nitric acid, the oxigenated muriatic acid, 
the calces or oxides of metals, and the leaves of vege- 
tables dipped in water; all of which bodies afford vi- 
tal air or oxigenous gas when expoſed to the rays of 
the ſun, which can be obtained from ſcarce any of 
them by the operation of heat. Thus the artificial 
light of our fires in paſſing through veſſels, changes the 
nature of the products which it diſengages. Laſtly, 
Meſſrs Lavoifier and De la Place ſeem to think both 
theſe opinions true: they conſider heat as a diſtinct 


ſubſtance, which by its preſence in natural bodies o- 


caſions an oſcillation of their component particles. 

But though the nature of heat be not certainly 
known, the phenomena to which it gives riſe in che- 
mical combinations and decompoſitions are not the leſs 
certain on that account, and are worthy of careful ob- 
ſervation. It appears from a vaſt variety of facts, that 
whether a body or a modification, it is of itfelf liable 
to no alteration, and is never loſt; and the conſidera- 
tion of this has induced Mere Exyoifier and De la 
Place 


from them concerning the nature and principles of : : 
Ineat, do not appear to be naturally deducible from the 


fully demonſtrated to be juſt. Some philoſophers are 


lently darted to a diſtance: it aſſumes the character of 
ſion, move gently, and tend towards an equilibrium. 


heat. It muſt be acknowledged, however, that light po | 
often produces effects very different from thoſe of heat; 
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Place to form an axiom or general principle-conceri; WW... are 
ing its appearance or diſappearance. As that axion N heat thi 
is of the higheſt conſequence; we-ſhall inſert it here, of the \ 
If in a combination, or in any change of ſa: WWW & b 
whatſoever, tliere be a diminution of free heat, th have be 
whole of that heat will again appear when the ſubſtan; bodies, 
ces are reſtored to their former ſtate; and on the con. rious CC 
trary, if in any combination or change of ſtate there be is diſen 
an inereaſe of free heat, this additional heat will di. N obliged 
appear when the ſubſtances -return to their original ed acad 

ſtate.” genious 

They generalize this principle ſtill farther, fo as toi be appl 
make it extend to all the phenomena of heat; and cd; as 
they then expreſs it in the following terms. All the WW plain it 
variations of heat, whether real or apparent, that any WW we mea 
ſyſtem of bodies can ſuffer, are reproduced in an in. Here 
verſe. order when the ſyſtem returns to its original Wi blance 
ſtate,”” W and he: 

In order to meaſure the quantity of heat that is ab: are diff 

- ſorbed or diſengaged in the various phenomena of che. both of 

miſtry, which appears from what has been ſaid to be BM rays wa 

an object of the higheſt importance; modern philoſo- ¶ not con 
phers have endeavoured to find means for correcting heat arc 
the obſervations of the thermometer, and extending in WM in whic 
ſcale. M. Wilcke propoſed to eſtimate the heats of bo- Wl again ir 

dies by obſerving what quantities of now they could melt WF and a n 
in a given time. Meſſrs Lavoiſier and De la Place have as eſſen 
contrived a method which is more certain and moreeaſily 

practicable ; reducing ſubſtances that produce heat by 

their combination, as well as the veſſels in which they * We! 

are contained, to the temperature of 32 Fahrenheit; Fa 
they then put them into a veſlel laid round with ice; 575 
and as the interior ſurface of the ice cannot be meltel I ces on the 


but * the heat which is diſengaged while the ſabſtan- WW! at acade 
bes 
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C obliged to refer our readers to the work of thoſe learn- ; 


ve mean to follow through the courſe of this work +. 
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ces are entering into combination, the quantity of- the 
heat thus diſengaged may be meaſured by the quantity 
of the water obtained by the melting of the ice, which 
muſt be carefully collected“. By this proceſs they 
have been able to eſtimate the ſpecific heats of various 
bodies, to meaſure the quantity of heat abſorbed in va- 
rious combinations, and even to determine. how much 
is diſengaged in combuſtion and reſpiration. . We are 


ed academicians themſelves, for an account of this in- 
genious inſtrument, and the manner in which it is to 

be applied to the various purpoſes for which it is adapt- 

ed; as the detail of particulars neceſſary to ex, 
aig it would be inconfiſtent with that brevity which / 


Here let us confider- more particularly the reſem- 
blance that appears in ſome inſtances between light 
and heat, as well as thoſe peculiarities by which they 
are diſtinguiſhed from each other in the. operations 
both of nature and art. Though the light of the ſun's 
rays warms thoſe bodies on which it falls; yet we muſt 
not conclude from that circumſtance that hght and 
heat are the ſame ; there are a great many inſtances 
in which light 1s totally deſtitute of heat, and others 
again in which heat is not accompanied with light ; 
and a number of philoſophers therefore conſider them 
as eſſentially different. In fact, phoſphori, diamonds, 
| | „% 

We underſtand from the Philoſophical Tranſactions, that in ſome 
attempts made by an ingenious Engliſhman, it was found that even this 


method may be fallacious. - 4 
See a Memoir on Heat, read before the Ron Aer of dune 
ces on the 28th of June 1783, * Meſſrs Lavoiſier and De ace of 


tlat academy. A. 
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5 potrid wood, 8 ſubſtances i in a ſtate of putrefi impulſe 
tion, luminous inſects and worms, as well as the uin ſuch 
of the moon; concentrated on metallic mirrors or len. little m 
ſes, afford a ſtrong ſparkling light, but no ſenſible hea, | which 
and all the bodies in nature may be ſtrongly heat ve are 
without becoming luminous. other r. 
The rays of the ſun appear to produce heat merely to fall u 
by their impulſe on the bodies on which they fall, o« of Mac 
by the friction which they ſuffer from thoſe through very n. 
which they paſs. Red, and more particularly black difterer 
opaque bodies, are ſooner heated than white, bright abſorb | 
ſurfaces ; doubtleſs becauſe they refract the rays mo ject, re 
| powerfully, and perhaps even becauſe light enters in much I 
combination with thoſe high-coloured ſubſtances, whit i often a 
white ſurfaces do not abſorb, 1 reflect the rays which Bo 8 
fall upon them. perty is 
With regard to the production of light by a ſtrony 522 Fd 
continued heat, as in the combuſtion of oils, wood, o 2 
greaſe, and the ignition of metals and ſtones; this ma nf 
alſo be accounted for without allowing the identity d rar 1 
light and heat. When combuſtible bodies are ftrongly 4 0 
. ignited, they at length produce flame; which has the oe og 
ſame effects as the rays of the ſun, and ſupplies thei binatio! 
abſence. But this light, which is produced by inflam- ed 
mation, may have before ſubſiſted either in the con- N 
buſtible body or in the air, the preſence of which i + ah ; 
| neceſſary to its production: and this fact, therefore, x 
affords no proof that heat may be changed into light er 85 
The ignition of incombuſtible bodies, ſuch as ſtongs, i "Rag , 
which light cannot ſubſiſt in a combined ſtate, not a wy 
Jeaſt in the ſame-manner as in combuſtible bodies, hat N Y 
been very ingeniouſly explained by Macquer. In ut : | 
opinii it depends on the ſtrength of the vibration "WB ; 


communicated to the particles bo thoſe bodies by fit Vor 
1 
IM” 


In ſuch a manner, that their facets, acting like ſo many 
tte mirrors, reflect upon our eyes the rays of light, 
| hich exiſt in the air by night as well as by day; for 
we are involved in darkneſs during the night, for no 
other reaſon but becauſe theſe are not then ſo directed as 
to fall upon our organs of fight. Suctrwere the notions 
of Macquer and of many other philoſophers. But a 
very numerous ſeries. of accurate facts concerning the 
differences of heat in bodies, the capacity of bodies to 
abſorb it, and the eleCtive attractions to which it is ſub- 

ject, render the exiſtence of heat as a diſtinct body 
much more probable than ever. It is thought to be 
S often a principle in compound bodies, and the light- 
eſt of all the ſubſtances in nature; and this laſt pro- 
perty is confidered as the reaſon why we cannot de- 
termine its exiſtence by its weight. Heat 1s diſtinguiſh- 
ed into two kinds, or rather as exiſting in two differ- 
ent ſtates ; in the one, it is intimately combined with 


the caloric principle, becauſe it is not perceptible to 
the ſenſes ; in the other, it is only diffuſed without com- 
bination. This laſt kind of heat may be expelled by 
preſſure : thus, when a bar of iron is ſtruck, the ſtroke 
compreſſes its particles and cauſes the heat to iſſue out, 
in the ſame manner as water iſſues from a wet ſponge 
when 1t 1s preſſed together with the hand, Combined 
heat cannot be ſeparated from the bodies of which it 
torms a part, but by means of new chemical combina- 


theſe two kinds of heat, are capable of receiving more of 
both. When you add a quantity of the ſecond ſpecies 
to any body, its firſt effect is to enlarge the pores that 
| {cparate its component particles, by which means it ſof- 


impulſe of heat. Thoſe vibrations diſpoſe the particles 0 


other principles, and is denominated latent heat, or 


tions. All ſolid bodies that contain any portion of 
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duces fuſion or liquefaction; and as the quantity gf 


| Rantiy produced by heat. We have already taken no- 


cific gravity of bodies, by extending their bulk, with. 


fied by heat, ſuffer an internal motion, which tends to 
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heat continues to increaſe, elaſtic fluidity follows: But 
we ſhall treat of theſe phenomena in the two fol 
lowing ſections. OE] 


6 III. Of Rarefuction. 


I AREFACTION is the moſt remarkable of all the ef. 
feas which philofophers aſcribe to fire, and is con- 


tice that the chief effect of heat is to diminiſh the ſpe- 


out adding any thing to their abſolute weight. This 
rarefaction ſhows, that ſome new ſubſtance is intro- 
duced into the cavities of the rarefied body. This ſub- WM 
ſtance, which is no other than heat, acts in proportion 
to the interſtices which feparate the component par- 
ticles of the body. Bodies when rarefied by heat gain 
no additional weight, ahd have their ſpecific gravity 
diminiſhed; becaufe rarefaction confiſts fimply in the 
ſeparation of the parts of the warm body, its pores be- 
ing enlarged, fo that there is more vacuity and leſs ſo. 
lid matter than before in a given ſpace. That ſeparation 
of parts is effected by heat, which is to us, in point a 
weight, a mere non- entity. 

When we confider, that the particles of bodies rare- 


divide them from one another; and that cold, on the 
contrary, compreſſes and condenſes them; we are led 
to conſider heat as a force oppoſed t to the mutual gra. 

Vitation 


eular attraction : For it is to be obſerved, that there 
are three modifications of the Newtonian attraction 
which ought to be carefully diſtinguiſhed from one an- 
other. The firſt ſtate of attraction is that which co- 


ſun, upon whom they would ſoon fall were it not for 


primary impulſe ; this may be called planetary attrac- 
tion, to diſtinguiſh it from the other two. The ſecond 


bodies projected into the atmoſphere of our globe to 
tend towards the centre: this is terreſtrial gravitation. 
The third modification of this general force is that by 
hich the ſeveral parts of any body tend to their com- 
Wnon centre; ſuch as a ſtone or any other conſiſtent 
Wody : this force produces aggregation, and in its va- 
ious degrees is the cauſe of ſpecific gravity : It 
s this laſt ſpecies that heat diminiſhes and tends to 


t 8 an infinite variety of effects in combination, 
Weccompoſition, vegetation, animalization, &c. 
Boerhaave, who has examined the effects of fire 
Father as a philoſopher than a chemiſt, has eſtabliſhed 
hree general laws concerning rarefaction, which we 
all examine, 


” if 
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vation of thoſe particles, which weakens their parti- 


operates with a primary impulſe to retain the planets 
in their orbits, preventing them from approaching the 


the centrifugal force which they have received from 


tate or modification of attraction is that which cauſes 


Innihilate ; and by acting in oppoſition to this force, 


G 2 5 | FIRST 


— — — A RIRIO s 
rr — 


—— 


— 


—— ng ns 


* . 
N 2% * 


He I — ye 
22 — — — 


2 —— ——ñ—i˖8 . ̃ —AEZt:— ͤ—ͤ— 


— — 
— 
— 


| — GER Pr 0 BAIOR MBAS ns 6»: a 
* , 


N. 


Rarefuction. 
pe of m 
part 
motic 
W qual | 
of th 
indic- 
by a 
of nut 
the in 
As the 
of met 
a cylir 
cold ; 

contail 
bodies 
On 
| miſts, 
that ar 
poſed t 
in dan; 
other 1 


5 E Sony erg an . , Au " 
n . eee — 
43 — - wo 


All bodies are dilated by heat. 


Troven it be a general truth, that heat dilates aid 
rarefies almoſt all natural bodies, yet we may make; 
few remarks on this phænomenon. Firſt, all minen 
ſubſtances without exception are dilated and rarefie 
in the direct proportion of the ſtrength of the heat to 
which they are expoſed. This rarefaction may even 
be carried fo far as to deſtroy the aggregation of mat 
among them ; but vegetable and animal ſubſtances af 
ford ſome exceptions to this law. A gentle heat in 
deed dilates their fibres, divides them, and thus dim: 
niſhes their conſiſtency ; but a ſudden ſtrong heat ca 

ſes parchment, membranes, and tendons, to ſhrink ad 

contract their bulk, which ſeems to be occaſioned hy 
if the irritability, or more properly the contractive foro 

ou of animal fibres, on which heat appears to act as a 

mulus, till their organization be * 
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SECOND Law. The dil 
All the dimenfions of Bodies rarefied by heat, art 4 


lated. + ms 


A BAR Of iron ignited becomes both longer 1 5 800 . 
7 thicker. Philoſophers have contrived ſeveral inf H 5 
„ « * „14 7 E ad 

ments for eſtimating, and even for meaſuring precil 


Woo W 


* this effect of rarefaction. The pyrometer invented! ones n 


Muſchenbroek, ſhows, by the dilatation of ignited 0 
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of metal, ſo accurately as to diſtinguiſh the 1080th 
part of an inch. The communicati the 2 expanſive 
motion through various levers, whoſe arms are of une- 
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| of theſe moves through ſo large a ſpace, that it eaſily 
| indicates, by means of a hand or index carried round 
by a wheel, the extremity of which points to a ſeries 
of numbers arranged round a circular plate of metal, 
the ſmalleſt degrees of dilatation that the bar ſuffers. 


of metal, philoſophers have made an experiment with 
a cylinder, which paſſes through a ring when both are 
cold; but when the cylinder is heated the ring cannot 
contain it; and it thence appears, that the diameter of 
bodies is dilated as well as their length: 

On account of this fact, which is well known to che- 
miſts, it. becomes neceſlary to leave room in the grates 
that are placed in furnaces, and not to crowd veſſels ex- 
poſed to heat too cloſely together; otherwiſe you are 


other inconveniences in your proceſſes. 


TairDd LAW. 


The dilatation of bodies'is in the direct ratio of their ra- 
rity, or the inverſe ratio of their denſity. . 


" Boxrnaave laid down this law after comparing the 
effects of heat on no more but three ſolid bodies very 
different from one another, wood, ſtones, and metals. 
He had obſerved, that in proportion to their denſities 
wood was the moſt dilated by the ſame degree of heat, 
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qual lengths, occaſions this nice ſenſibility, The laſt 


As the pyrometer meaſures only the lengthening of bars 


in danger of having them broken, and ſuffering various 


ſtones next, and after that metals. From this he ven- 
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tare a to NG that the more rare the conſiſteney of 


any body, the more eafily is it dilated ; and that the A Water 
greater the denſity of a body, the leſs is it liable to ra. dure, 
refaction. But by examining the rarefaction produced 1 
by heat on a great number of bodies, M. Buffon ha ſtood 
found that the dilatation of ſolid bodies by heat is in 2 87 
direct proportion to their alterability by fire; ſtones are beat; 
dilated in proportion as they are ſuſceptible of calcina. ado, 
tion, and metals in the ratio of their fufibility. Boer. 
haave had likewiſe extended this law to fluids, with- 
. out examining the dilatation of any fluid bodies but 
air, ſpirit of wine, and water. Had he compared the 
rarefaction of mercury with that of theſe bodies, he 
would ſcarce have ventured to lay down this general BEC 
law. For mercury; though its denſſty be greatly ſu. di 
rior to that of water or ſpirit of wine, admits of to ſay 
much eaſier dilatation than either of them. And from motion 
this fact it appears that the quickneſs or ſlownels of the in a ſt 
rarefaction of fluids by heat depends on neither their ſtinct 
inflammability nor fuſibility. Meffrs Lavoifier and mable e 
Bucquet, who have made a long train of experiments Wi 82gcd | 
on the dilatation and rarefaction of bodies by heat, pure ff 
have found themſelves unable to determine the cauſe of bodies, 
that amazing diverſity which appears among thoſe phe. combin 
nomena, and have contented themſelves with deſcribing innamm 
their experiments, without N to deduce any free or 
induction from them. are tote 
Beſides theſe laws of. the rarefaction produced by at liber 
heat, which are ſtill but very imperfectly known, it is the latt 
of importance to know, 1. That bodies always produce when f 
cold when they paſs from a ſolid to a fluid ſtate; as for charact 
inſtance, ſalts when diſſolved in water evaporating by both 
ther, &. 2. That fluids capable of aſſuming u con- imple i 
crete form, generate ot as they become folid : thus 0% by 
ADILANC 


wa 


| water, which freezes when put into a freezing mix- 
ture, never affords ſo high a degree of cold as ſpirit of 
wine put into the ſame mixture. It may be under- 
asd from what has been ſaid, that when a ſolid body 
becomes liquid, it abſorbs an additional quantity of 
heat; and when a liquid body becomes ſolid, part of 
the heat which it contained- is diſengaged. | 


| = art in 
$ IV. Of the Phlogifton of Stahl. 


dies which enables them to produce fire, that 1s 
to ſay light and heat, in conſequenee of continued 
motion, or by coming into contact with other bodies 
in a ſtate of ignition, imagined it to depend on a di- 
ſtinct principle, to which he gave the name of inflam- 


gaged by this doctrine, underſtood this principle to be 
pure fire, or the matter of fire, fixed in combuſtible 
bodies. To this element, exiſting in ſuch a ſtate of 
combination, he gave the name of pblogi/ton, or the 


tree or active ſtate. Its properties, when combined, 
are totally different from thoſe which it diſplays when 


the latter ſtate, theſe are its conſtant attendants : But, 
when freed from confinement, it inſtantly regains its 
characteriſtic properties, and its preſence is indicated 


ſible bodies. It is indeed natural to think, that thoſe 
lubſtances which, when ftrongly heated or forcibly 
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ECCHER, ſtruck with that property of certain bo- 


mable earth. Stahl, whoſe attention was ſtrongly en- 


flammable principle, to diſtinguiſh it from fire in a 


at liberty: it then gives neither heat nor light, tho”, in 


by both heat and light. Such was the ſublime and 
ſimple idea of Stahl concerning the nature of combu- 


G 4 8 ſtruck, 


1 
4 
7 
' 
ST t 
31 
WM 
1 
| 
Poll 
* 


Th: 

1 
1 
| 

a 
\ 
1 
i 
1 
; 3x 
* 
445 
17 
l 
. 
' 9 
1 
h 
4 
+ 
4 
1 
vg 
4 
TI 
i 
bl 
4 
15 
7 
F » * 
2 
| 
of 
'1 
4 
"ad 
1 
1 
1 
1 


— : 


EET! N = 


104 J  * 


| 

ſtruck, become PR TIED and continue Fo burn til WA He 
they be conſumed, owe this property to their latent Miallic f 
fire; and that the combuſtion of ſuch bodies is nothing ere 
but the diſengagement of the fire, and its paſſing to a MWctals 
ſtate of liberty. According to Stahl, therefore, all ith p 

_ combuſtible bodies contained fire in a fixed or com. iſeng⸗ 
bined ſtate, on which principle their inflammability Whey lc 
depended. He alſo conſidered this principle as be. nd int 
ing perfectly the ſame in all the ſubſtances into which heſe p 
it entered, whatever their natuxe, or however different Her any 
they might be from one another. The combuſtibility then 
of any body appeared to him a ſufficient proof that it olphu 
contained a quantity of phlogiſton. Thus, in his opi- WWphlogif 
nion, ſulphur, charcoal, metals, oils, and phoſphorus, nent ol 
owed all their properties to phlogiſton; ; and their dif. lliſenga 
ferences in point of form, colour, conſiſtency, gravity, Mig cha 
&c. might depend, jhe thought, on the variety of the prive th 
principles to which the phlogiſton was united; for the Wſcommu 
phlogiſton itſelf was always the ſame, and could ſuf. or a col 
fer no variation but by being diſmiſſed from a com- able t 
bined into a free ſtate. How 

In order to diſtinguiſh the properties of phlogiſion Met, in « 
or fixed fire, Stahl inſtituted a compariſon between Stahl ar 
bodies into the compoſition of which it enters, and o hat pl 
thers that ſeem deſtitute of it. He obſerved the for. WWſ<!ves or 
mer to poſleſs i in general, colour, ſmell, fuſibility, vols ecque 
tility, and combuſtibility; while he found the latter ng lon 
to be commonly deſtitute of colour and ſmell, fixed in NPenclud. 

a greater or leſs degree, incapable of fuſion, and ſtil bed to 1t 
more incapable of combuſtion. He likewiſe obſerved, ty, or 
that ſuch þodies as evidently appeared to be phlogiſti- NY ðd̃ b 
cated, lot moſt of their properties when deprived e exhi 
their phlogiſton, but regained them when it was re. place in 
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Phlog Non. 


He applied his ** chiefly to FRI POR and me- 
Pallic ſubſtances: the phænomena which theſe afforded 
ere the leading facts on which it was eſtabliſhed. 
lerals he confidered as compounds of certain earths 
ih phlogiſton. When calcined, their phlogiſton is 


on DW oo 
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Whey loſe, of conſequence, their fuſibility, ductility, 
ad inflammability. You may cauſe them to recover 
eie properties by heating them with oils, charcoal, 
or any other phlogiſticated ſubſtance, ſo as to reſtore 


. 6 


| Sulphur is a combination of the ſulphuric acid and 
L phlogiſton : its combuſtion conſiſts in the diſengage- 
Wnent of the latter principle ; and when this is entirely 


Jag charcoal, oils, or metals to this acid, we can de- 
prive them of a part of their phlogiſton ; which being 
Communicated to it, forms a new quantity of ſulphur, 
or a coloured, odorous, fuſible, volatile and A 
able body. 


yet, in conſidering it, one important difficulty occurs : 
Stahl and his followers have never told us preciſely 
bat phlogiſton is, but have always expreſſed them- 


NMacquer, who was ſenſible of this difficulty, after ha- 
wing long conſidered the nature of fire and phlogiſton, 


bed to it, either when in a ſtate of freedom and acti- 
Pity, or when united with other principles in com- 
pound bodies, and labouxing to diſengageftſelf. When 
ve exhibit a view of a theory that has obtained a 
place in ſcience, it is but fair to point out what diffi- 
Fulies attend it, and to examine whether it be foun- 


deq 


diſengaged, and eſcapes into a ſtate of freedom ; and 


to them what they before poſſeſſed of that principle. 


lliſengaged, nothing but the acid remains. By apply- 


However plauſible this theory may be eſteemed, 


Wiclves on that head in obſcure and indeterminate terms. 


concluded that light poſſeſſed all the properties aſcri- 
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tirely, without leaving any reſidue. Spirit of wine, 


cined, aſſume a deeper colour; cobalt, mercury, lead, 


ture, to determine the character of phlogiſton, that he 


whych the combuſtible body loſes one of its principles: 


WB ut hoy 


therefore, mention the objections that are now mai f 
ore ab 


to the doctrine of that great chemiſt; a doctrine which 


has now loſt its luſtre, after having long made an i. eight 0 

luſtrious figure in the ſcience. e weis 

The leading difficulties which occur in conſiderin | 3 
rom w 


the theory of phlogiſton may be reduced to three 


heads: 1. The properties which Stahl attributes 1 learn 


that principle do not always appear in the bodies in ichteen 
which he ſuppoſes it to exiſt, Charcoal, and particu. 35 ar 
e 


larly that of refinous bodies, which he conſiders x 


pure phlogiſton, is neither odorous,. volatile, nor ful. Iifficult) 
ble: there are even ſome ſpecies of charcoal which le exiſt 
are ſcarce combultible, Diamond, an extremely fixed, lern che 
tranſparent, inodorcus, and infuſible ſubſtance, Fe: paLUre. 
haps the moſt combuſtible body known, as it burns en: en 75 
deen o 


æther, and ſeveral of the ni oils, are without co- Lion, ha 
lour. anciple 
2. Many bodies, upon lofing their attiatitin a0 was 
nſtead c 


quire new properties, which Stahl conſidered as de. 


pending upon that principle. Moſt metals, when cal. . | 
lucing « 
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iron, copper, &c. 
3. Stahl paid ſo much attention to combuſtible bo. 
dies, as he hoped, from the examination of their n. 


ſeems to have forgot that air is eſſentially neceſſary t 
combuſtion. In conſequence of this, he has overlook 
ed this objection againſt. his theory, which was not in. 
deed urged againſt him by any cotemporary chemil 
If combuſtion be nothing but the diſengagement of 
phlogiſton, it is plainly. an act of decompoſition, it 
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zut how is it poſſible for a body, after having loſt one 
e its component principles, to poſſeſs conſiderably 
ore abſolute weight than before? An hundred lib. 
eight of lead affords an hundred and ten of minium 
Whe weight of the fi phuric acid obtained by the com- 
Nuſtion of ſulphur, is greater than that of the ſulphur 
rom which it was obtained : and, in the ſame manner, 
e learn from the fine diſcovery of M. Lavoiſier, that 
üghteen OUNCES of—pure water are obtained by W 
Ing ſixteen ounces of ſpirit of wine *. 
The ſtrength of this objection, together with the 
Witiculty that is found in every attempt to demonſtrate 
Die exiſtence of phlogiſton, have induced ſome mo- 
ern chemiſts to deny that there is ſuch a ſubſtance in 
dature. But they muſt not be implicitly liſtened to; 
ven that numerous train of experiments which have 
deen of late made on combuſtible bodies and combu- 
tion, have not fully demonſtrated that there is no ſuch 
principle as fixed fire in material bodies: its exiſtence 
ems to be allowed, while its name is changed; and 
nſtead of the phlogiſtic, it is called the calonic, prin- 
iple. It is diveſted, however, of the property of pro- 
lucing combuſtion ; and though it be allowed to exiſt 
n inflammable Wade it is not conſidered as the cauſe 
ff their inflammability. 
Lince chemiſts began to enquire 18 far the pre- 
ence of air is neseſſary to combuſtion, they have made 
everal important diſcoveries ; the chief of which is, 
hat a certain quantity of atmoſpheric air is always ab- 
orbed by burning bodies, and that it is the acquiſition 
f this air, which becomes fixed or combined, that 
ugments the abſolute gravity of metals, ſulphur, phoſ- 
phorus, 


* Meeting of the Royal Academy of Sciences on the 4th of Sep- 
Wember 1784. A. 
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phorus, inflammable and ſpirit of wine, wia 
expoſed to combuſtion. As this increaſe of grape con 
has been likewiſe found to correſpond preciſely wit 
the weight of the air abſorbed, ſeveral chemiſts, at th 


ore ai 


Bucquet, were led to adopt a new theory, found Tunis 
ſolely on this abſorption of air, in which they entic WW. bis! 
rejected phlogiſton. This theory was directly opponcde the | 
to Stahl's, and nien of the four fag wſdg prin. 1.141 
ples : We:ctory 
I. Stahl's phlogiſticated bodies are, according to ti dual 
doctrine, ſubſtances which have a ſtrong tendency count: 
combine with air; for on this tendency 1 the combult nd th: 
b of bodies entirely depends. | Macqu 
. All the phænomena which Stahl aſcribed to te dern d 
3 of phlogiſton are produced by con, of opit 
nations with pure air: ſuch are combuſtion, calcins theory 
tion, reſpiration, and the formation of the ſulphuiſmatic 
and phoſphoric acids, by the combuſtion of ſulphußg :h1ogil 
and phoſphorus. ing the 
3- On the other hand, according to the pneumati ber d. 
theory, all thoſe phænomena in which the doctrine i tance 
Stahl repreſents the phlogiſtic principle as entering u tually 
to new combinations, are produced by the diſengag as his 
ment of air. Such are the reduction of metals, effedrl diſeng: 
by the mutual action of metallic calces and charcoal dies, a 
the decompoſition of acids by combuſtible bodies, a cinatic 
particularly the decompoſition of the ſulphuric ui precip 
the nitrous acids by iron, charcoal, &c. Again, 
4. This theory views all thoſe bodies which st metals 
thought to be compounds, with phlogiſton for qne i ſepara! 
their principles, as ſimple e having ſo ſtroſ and by 
an affinity with pure air, that they attempt to enter WF of met 


to combination with it whenever they are expoled 1 


4 ih 
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W.. contact: Combuſtion is, therefore, nothing but 
e combination of air with the combuſtible body; 
ad all operations in which bodies are thought to re- 
un their phlogiſton, are merely the diſengagement of 
re air, or its paſſing out of one body into another. 

W This opinion, which was adopted by M. Bucquet 
nis latter courſes of lectures, explains indeed moſt. 
e the phænomena of combultion, calcination, and the 


; factory reaſon why flame is feen to proceed from com- 
puſtible bodies in a ſtate of ignition; nor does it ac- 


and the other changes which attend that phenomenon. 
Macquer, after carefully examining how far the mo- 


of opinion that they were inſufficient to explode the 
theory of Stahl, and has therefore combined the pneu- 
matic with the phlogiſtic doctrine, by repreſenting 
phlogiſton as light in a ſtate of fixation, After ſhow- 
ing that pure light, fuch as that which the fun diffuſes 
over our globe, may be confidered as the genuine ſub- 
ſtance of fire, and, by being fixed in bodies, may ac- 


as his opinion, that in every act of combuſtion, pure air 
diſengages the light or phlogiſton of combuſtible bo- 
dies, and poſſeſſes itſelf of its place; and that the cal- 
cination of metals may therefore be regarded as the 
precipitation of air, and the diſengagement of light. 
Again, when phlogiſton is reſtored to the calces of 


ſeparates the air which was fixed in thoſe ſubſtances, 
and by that means cauſes them to reſume the character 
of metals. Macquer alſo thought, and it was neceſſary 

| | to 


reduction of metallic calces; but it gives no ſatis- 


count for the rapid motion produced in inflammation, - 


dern diſcoveries could affect the received theories, was 


| tually conſtitute the phlogiſton of Stahl; he next gives it 


metals by reduction, light, in its turn, diſengages or 
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well known to penetrate through glaſs, and eng 
through metal and earthen veſſels, when theſe 2M 
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tion of the increaſe of the weight of metals, ſulphur, 


r — 
* r 5 2 — et. — 


ariſes is occaſioned by the diſengagement of the light 
which was combined with the pure air, not of that 


and Macquer, takes place on the inflammable ſubſtance, 


f fire a 
leſcribe 
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with the modern doctrine, that phlogiſton may con 
bine with bodies even in cloſe veſſels, ſince light 


made red-hot. Scheele has propoſed a different the. 
ory, which has alſo been adopted by ſome northen 
chemiſts. He conſidered fire, heat, and light, as con 
pounds of vital air with phlogiſton ; and thought th 
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light, in paſſing through veſſels, ſuffered decompok, om 
tion, the phlogiſton in the reduction of metallic cala 1 
or oxides being communicated to the calx, while th ompan 
vital air was diſengaged. . But that ingenious theo a near 


by which Scheele accounted for the effects of ſoly 
light, and of the various modifications of heat onz 
great many chemical phenomena, affords no explam 
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and phoſphorus, &c. after combuſtion. 

M. Lavoiſier, whoſe experiments have contin 
ſo highly to the advancement of chemiſtry, and whok 
opinion muſt therefore have confiderable weight, ha 
propoſed a new theory that has been adopted by mol 
French chemiſts, and appears to me to afford an hap: 
pier explanation of the phenomena of Nature than ay 
other. He thinks that light, heat, and all the other 
remarkable phenomena of combuſtion, depend rather 
on a certain action of the air than on the peculiar n. 
ture of combuſtible bodies; that the flame which then 
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which exiſted in the combuſtible body. He aſcribests 
pure air that decompoſition which, according to Stall 


Pure air he conſiders as a compound of the ſubſtance 
7 of 


_ Chemical Effects of Heat. It 
\j le Gre and another principle which ſhall be afterwards 
W-(-cibed ; and fixed fire, the diſengagement of which 
me principal act on ſuch occaſions, is, in his opi- 
oon, ſeparated from the pure air, not from the com- 
aſtible body. We cannot enter more particularly in- 
Wo this ingenious ſyſtem in this place. In the hiſtory 
We air, in the following chapter, it will come more pro- 
Werly under our examination. At preſent, we will 
Wontent ourſelves with obſerving, that fire or heat, 
Which M. Lavoiſier allows as a principle of pure alk, - - 
Wind the difengagement of which he takes to be the 
auſe of the ſparkling flame and vivid heat which ac- 
ompany the rapid combuſtion produced by that air, 
& nearly the fame part with Stahl's phlogiſton, or 
acquer's fixed light; and that chemiſts ſeem to be 
niverſally agreed concerning the exiſtence of this 
rinciple, the only difference among them being, that 
Wie party believe it to exiſt in combuſtible bodies, and 
be the cauſe of inflammability ; while another conſi- 
er it as a principle of air, and aſcribe inflammation 
d a different cauſe. In the following chapters, we 
all explain the reaſons which induce us to prefer the 
itter of theſe opinions. 


v. The Efefts of Heat on Bodies conſidered Chemically. 


N the third ſubdiviſion of this chapter, it was ſhown 
that one of the chief effects of heat is to rarefy bo- 
Pes, to increaſe their bulk, and diminiſh their ſpecific 
rity, by ſeparating their particles, and enlarging 
Peir pores. Such was the ſimple phyſical or mechani- 
idea which we gave when ſpeaking of rarefaction 
WO | in 
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in general; but when we attend more carefully tau 


. | ains A 
primary act of heat, we ſhall find that it produce: rried 


veral other important effects. body 
| The firſt and moſt ſtriking effect of heat; is its WM :moſpt 
miniſhing the aggregation of bodies, by ſeparating thai: 4ion, 
particles. As the force of aggregation, and that of th : is the 
attraction of compoſition, are always in the inverſe oil oſphe! 
tio of one another, as has been ſhown in the thi, it pat 
chapter, it will be readily underſtood that heat, in M nich r 
ſtroying aggregation, muſt be ſingularly favourable ole in 
combination. This has cauſed fire to be conſidered i =; 
the principal chemical agent, and has even indud Wilt 
chemiſts to aſſume the title of philoſophers by fire. Wi ody * 
will afterwards appear, however, that they make mu y app 
leſs uſe of it at preſent than they formerly did. ; egree 
The action of heat, when conſidered in this point me rer 
view, as tending to deſtroy aggregation, and fayou on u 
ing combination, appears liable to four different mol 1 
fications, according to the nature of the bodies . ſpeal 
which it exerts its energy. Ertain f 
1. There are ſome bodies on which ! it produces li bly in r 
alteration, nor any effect but dilatation. Subſtance Iv ſubjec 
this nature are unalterable and apyrous. Thus ro nis 
cryſtal, however long expoſed to the utmoſt violen 3 
of fire, ſuffers no alteration : it loſes neither its hav 33 
neſs nor tranſparency, and appears, after this ally © ed 
with all its former denſity and beauty. But there ak. in 
very few ſubſtances ſo little alterable as rock-cryſtal, = th 

_ 2dly, Heat entirely deſtroys the aggregation of mi 34% 
bodies, cauſing them to paſs from a ſolid to a fluid fa inciple 
This phenomenon is named fon; the bodies on whid antes 
it is produced are called fufible, There are wa,, are 
degrees of fuſibility, from that of platina, which 1 ration 
tremely difficult to melt, to that of mercury which" foduce 1 | 


mad 
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mains always in a fluid ſtate. When this fuſibility ! is 
arried to an exceſſi ve degree, it becomes volatilization. 
body becomes volatile, or diffuſes itſelf through the 
noſphere, when it is cauſed to paſs, by a ſtrong rare- 
aon, from the liquid ſtate to that of an elaſtic fluid. 
Wt: is then diſſipated by heat, and elevated in the at- 
W.oſphere, where it remains ſuſpended till cold reſtore 
tt part of its denſity and ſpecific gravity. Bodies 
Which may be reduced to this ſtate are named volatile; 
e incapable of it are, by way of oppoſition, called 
ed. There are many degrees between fixity and 
Wolatility. It even ſeems impoſſible to ſuppoſe any 
ody abſolutely fixed. Perhaps the only reaſon why 
y appear ſo, is, becauſe we cannot apply to them a 
egree of heat ſufficiently intenſe. We may make the 
ne remark on infuſibility; it is never abſolute. The 
ion why rock oryſtal appears infuſible, is, becauſe 
e cannot apply to it the proper degree of heat. When 
We ſpeak, therefore, of the infuſibility or the fixity of 
Wertain ſubſtances, we are to be underſtood as ſpeaking 
ny in reference to the heat to which it is in our power 
ſubject them. | 
This eſſential volatility is to be carefully iſtinguiſh- 
| from that which is merely apparent, and takes place 
Wy in conſequence of the communication of motion 
a current of flame or vapours : Thus, for inſtance, 
nk, in a ftate of calcination, is carried up by the 
ame that'is raiſed during its combuſtion. 

zdly, When heat acts on bodies conſiſting of two 
inciples, one volatile, the other fixed, it generally 
parates them by volatilizing the former. Such bo- 
are thus decompoſed, but without ſuffering any al- 
ration ; for by reuniting their principles, we can re- 
oduce them with all their original properties. This 
7 1 ſepa» 
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ſeparation of principles is a true or ſimple analyſy 


Fire applied to bodies confiſting of two ſubſtances, be. m7 

_ tween which there is a wide difference in reſpeg of 2 com 
volatility, reduces the volatile principle to vapours, bu as in 
leaves the fixed uninjured. But i in order that this true Moſt 
analyſis may take place, it is requiſite that both the ire too 
volatile and the fixed principle of the compound o mar 
unalterable by the degree of heat applied to them; o ig alte. 
that they be expoſed only to ſuch a degree of heat 3 ton ac 
they can bear without loſing any of their properties, Meat, . 
The volatilized ſubſtance having then undergone w Olatiliz 
greater alteration than the fixed, they may be reunite {ſ:other, 
ſo as to form the ſame compound which they conftitu ifferent 
ted before their ſeparation. When this may be effec. ie ſame 
ted, the analyſis is true or ſimple. As bodies do na ody. J 
generally confiſt of two principles, one of which is w. egetabl. 
latile the other fixed, and as it is often extremely difi- Wi: wate 
cult, and ſometimes even impoſſible, to apply to com Monſtitut 
pounds of this kind preciſely that degree of heat whid Which d 
will volatilize the one without alteration, and leave th: Aion of 
other uninjured ; it may be naturally inferred, tht Huch ub! 
the number of the bodies on which heat acts in this Mite a fa! 
manner muſt be very inconfiderable. For this reaſon, Night le: 
chemiſts have now much leſs frequently recourſe f the u 
the operation of fire than formerly. The ſubſtances ertain th 
on which heat produces this effect are decompſull {Mixing t 
without alteration. Some mineral ſubſtances, ſuch »btained 
cryſtallized ſalts and ſolutions of neutral ſalts, com affords 
under this claſs. he bodie 
4thly, When the body Ste: to the action of fieWumerous 
conſiſts of ſeveral volatile and ſeveral fixed principles Hd moſt 
the volatilized principles enter into mutual union; e mode: 
fixed are alſo combined with one another: and fuch ue natur 
the reſult of this decompoſition, that though the proving ſu 
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Naas be reunited with the reſidues, the original Tom 
und will not be produced. This is therefore a falſe 
. complicated analyſis. The bodies on which heat 
ids in this manner are decompoſable with alteratiun. 
Moſt natural ſubſtances belong to this claſs. They 
re too complex in their compoſition, and conſiſt of 
oo many principles, to be deconipoſed without ſuffer- 
ng alteration. As the force of the affinity of compo- 
tion acts upon all bodies, and is even promoted by 
eat, when any of the principles of a compound are 
Folatilized by the action of fire, they react upon one 
other, unite, and form a new order of combination 
Wiferent from that in which they before ſubſiſted ; 

he fame thing takes place on the fixed principles of the 
body, Thus, when a piece of wood, bark, or any other 
egetable ſubſtance, is expoſed to the action of fire, 
he water, the ſalts, and the oil, unite together, and 
onftitute an acid, elaſtic fluids, and a brown oil, &c. 
rhich did not exiſt in the wood in that form. The 
ction of heat, therefore, produces a total alteration on 
uch ſubſtances: the phænomena which attend it indi- 
ite a falſe or complicated analyſis, the reſults of which 
night lead chemiſts into miſtakes were they not aware 
f the uncertainty with which it is attended, It is 
Wertain that art can never reproduce wood or bark, by 
mixing together the phlegm, oil, acid, and charcoal 
btained in this analyſis, and that the principles which 
affords have ſuffered great alterations. Unluckily 
he bodies ſuſceptible of theſe alterations are the more 
umerous claſs. Under it all animal and vegetable, 

nd moſt mineral, ſubſtances are to be ranked. But 


Wining ſuch of them as are diſengaged. 
— we have ſpoken only of * effects of ſuch 
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be modern diſcoveries will enable us to determine the 
rue nature of the principles of ſuch ſubſtances, by e exa- 
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* great 


of art: But a gentle and continued heat, ſuch as etc 
which is exerted in the operations of nature, gives if Wc th 
to a number of important phenomena, which are high Waithfi 
ly worthy of the chemiſt's attention. The vibrua A 
and oſcillation of the particles of ſolid bodies which Hf ſep 
impulſe occaſions, and the agitation and rarefa&tion on!tid 
fluids ariſing from the ſame cauſe, produce a continu Wluenc 
internal motion which gradually changes the form, N Wa 
dimenſions, and the contexture, of the former; i ee 9: 
produces a ſenſible alteration on the conſiſteney, HM ane 
colour, the taſte, and, in a word, on the intimate n cla! 
ture, of the latter. Such is the general idea wia {aic 
we have reaſon to form concerning the exiſtence i litute. 
power of all the chemical phænomena of natural bodiq ce to 
concerning the ſpontaneous decompoſition and recm tee; 
poſition of minerals; concerning the cryſtallizatuſelaſtic 
the ſolution, the formation of ſalts, the vitrificatia Wh 
the metallization, the vitriolization, and the minen ral bo 
zation, which are carried on in the bowels of the cartMiſthroug 
To this powerful agent we muſt likewiſe have recourk heat, 
when we attempt to form an idea of the alteratiom his pi 
which animal and vegetable ſubſtances are liable; fi degree 
motion of the ſap in plants, and the mild fermentati ly for 
which conducts them to maturity; of the format ock- c. 
of oils, the ſpiritus rector, mucilages, and the colo more d 
ing principle; or of the compoſition, the de compi chan tc 
tion, the reciprocal changes, and the putrefaction Macquiri 
animal humours. All theſe important phenomena u ſubſtan 
pend, more or leſs, on chemical operations; and i- Fror 
heat which is diffuſed over the globe is the great piii mation 
ciple by which they are produced. It is at pre many c 
enough for us to have taken a general view of I hap} 
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great cauiſe of motion, life, and Jeath: * We have here 


[ 

4 etched the outlines of the picture; in what follows 
{Wc ſhall endeavour to fill them up with a nice and 7 
i). aithful hand. N 1 


Ass the various effects of bent LW all on its power 
f ſeparating the particles of bodies, let us farther 
W-onlider this firſt effect, and attempt to eſtimate its in- 


fluence. 
Water in the ſtate of ice is ſoftened by a certain de- 
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1 
ee of heat, melted, and reduced to fluidity by a great- 
ir, and by a {till greater degree reduced to vapour, or 


Wn claſtic fluid: ſo that water in a ſtate of vapour may 
Wc aid to contain three ſums of heat ;—that which con- 
Wi itutes ice of a certain denſity ; that which, reduces 
Dee to the ſtate of a liquid, rarefied to a certain de- 
bree; and, laſtly, that which rarefies the BET to an 
* fluid. 
When we attempt to 21 this theory to all natu- 
ral bodies, they appear to be all capable of paſſing 
through theſe ſeveral ſtates if Expoſed to a ſufficient 
heat. The only difference among them, in point of 
this property, 1s, that ſome may be reduced by a leſs 
degree of heat while others require a greater. It 1s on- 
ly for want of a ſufficient heat that we cannot reduce 
rock-cryſtal to a liquid or a vaporous ſtate : nor 1s it 
more difficult to conceive the poſſibility of this event, 
than to conceive an habitually elaſtic fluid, ſuch as air, 
acquiring an extreme ſolidity, as happens to this very 
ſubſtance in various combinations. 
From theſe principles, it is eaſy to explain the for- 
mation of the elaſtic fluids: which are diſengaged in 
many of the operations of nature and art. It uniform- 
ly happens, whenever a body receives and abſorbs a 
lufficient quantity of heat to cauſe it to paſs into that 
H 3 ſtate 
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ſurrounding bodies, eſpecially the preſſure of air, d 
not oppoſe this extreme dilatation; os that the dilaz 
tion be ſo great as to overcome the reſiſtance which 
meets with in the gravity of the air. Hence a bod) 
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ſtate of Auidity which conſtitutes an aeriform fluid 
and therefore all fluids that poſſeſs this property on 
it to heat, But it is alſo requiſite, that the preſſure 


whether nearer to or more diſtant from the ſtate 
elaſtic fluidity, may be eaſily reduced to that ſtate 
relieving it of the preſſure of the atmoſphere, as elaſts 


fluidity always takes place in vacuo, Hence evapon, elaſtic 
tion is moſt quick and copious on the tops of loft M. 
mountains. And hence too it becomes neceſſary i perſpi 
mention preciſely, in a detail of experiments, wit of the 
what degree of preſſure any body was reduced to a Alt 
elaſtic fluid, or at leaſt what preſſure it can bear in thy i 21m 
ſtate : for it is alſo to be obſerved, that all the bodia that t] 
which can, with more or leſs eaſe, be reduced to th the 
ſtate of vaporous or elaſtic fluidity, do not maintain 10 wh. 
themſelves in that ſtate with equal conſtancy; nay live, 2 
ſuch are the differences among them in this reſped, and p 
that they have been divided into permanent and nn Wi which 
permanent. The former remain long in the ſtate d would 
elaſtic fluidity; nor do they paſs from it, till by fone and f 
new combination they are deprived of the ſubſtantia fluids 
heat by which they were maintained in that ſtate; The warm 
latter, which may be denominated vapours, loſe their ; As 
elaſtic fluidity by degrees of preſſure or cold which hs 
may be eaſily eſtimated, and readily communicate ti 2 

ſurrounding bodies that portion of heat which conli- Wi ——_ 
tutes them aeriform fluids, Of this kind are water, =D f 
alcohol or ſpirit of wine, and æther; theſe three fluid 0B 
are reduced into vapours, and remain in that ſtate when Wl * s 


the barometer ſtands at 28 inches, water at 185 Fah. 


3 renheit 
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enheit, ſpirit of wine at 1679, and æther at 920, &c. 
W it appears then, 1/7, That the Rate of elaſtic fluidity 
W i; a mode of the exiſtence of bodies occaſioned by the 
combination of heat with their other principles: 2dly, 
That every elaſtic fluid is a compound, conſiſting of a 
baſe of more or leſs ſolidity and the matter of heat: 3dly, 
That the baſe of every elaſtic fluid requires a certain 
degree of heat to reduce it to vapour or elaſtic fluidity; 
and that it is doubtleſs in conſequence of their poſſeſ- 
ſing theſe properties, that elaſtic fluids differ in gravity, 
elaſticity, &. 

M. Lavoiſier has explained this theory with great 
perſpicuity, in a memoir printed among the Memoirs 
of the Academy of Sciences for 1777. 

Although we have diſtinguiſned elaſtic fluids into 
permanent and non-permanent, yet it is to be obſerved, 
that this diſtinction exiſts not in nature. It is relative 
| to the moderate heat and preſſure of the atmoſphere 
to which we are expoſed in the climates in which we 
live, and over many parts of the globe; and if the cold 
and preſſure were more conſiderable, even the fluids 
which we at preſent confider as the moſt permanent, 
would ſoon ceaſe to be ſo; and, on the contrary, ether 
and ſpirit of wine would become permanent elaſtic 
fluids at a certain height in the atmoſphere, or in the 
warm temperature of the equatorial climates. 

As the ſubſtance of heat, which contributes to the 
formation of elaſtie fluids, exiſts in them in a com- 
bined or Jatent ſtate, and becomes not perceptible to our 
| ſenſes till thoſe bodies loſe their fluidity by entering 
into combination with other ſubſtances; we have 
therefore ſought for an expreſſion proper to denote heat * 
in this ſtate, and have adopted the word caloric for 


that purpoſe; ; becauſe in this ſtate heat may be actually 
n H 4 conſidered 


Beſides, by affixing to it this denomination, we avoid 


or latent heat, which have been hitherto applied to i 
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conſidered as having loſt its original character, which 
it recovers not till it be reſtored to a ſtate of liberty, 


the circumlocutions of the ſubſtance or matter of heat, 


Cooling, or the paſſing of heat into the ſtate of calorie 
and ignition, or the paſſing of caloric into the ſtate of heat 


depend both on the general law above laid down, tha Yee 
when bodies become more denſe, part of their heat 
is exhaled. Thus, whenever a gas or aeriform fluid i 
combined ſo as to become a liquid or a ſolid, it loſes: 8 CH 
great part of its ſubſtantial heat ; and to make it pak 1 1 
into that ſtate of denſity, it muſt be expoſed to the ac. comb 
tion of ſome body, with which its bafe has a greater at exad 
finity than with heat. This is the general cauſe of the poſlit 
fixation of elaſtic fluids; and in this manner do they degre 
loſe that form by becoming fixed in liquid or folid bo. the fi 
dies. We may likewiſe obſerve that each of thele of bo 
fluids loſes more or leſs. heat in proportion as it become ture. 
more or leſs ſolid in the new combination, or in pro. mer : 
portion as that compound body is capable of containing know 
leſs or more ſpecific heat. This obſervation explain 
why bodies burn with different degrees of rapidity; 7 
why they give during combuſtion more or leſs flame ot 
heat; and why the reſidues which they leave are mot T 
or leſs ſolid, &c. ; which phænomena ſhall be more pa- heit' 
ticularly mentioned in the following chapter. tion, 
Laſtly, Since cold and preſſure are the two means h ſeldo 
which elaſtic fluids are condenfed, we may perhaps be . 
at length able, by employing intenſe degrees of both, to ter, 
reduce all theſe from their gaſeous ſtate, and to obtain the « 
their baſes pure and ſeparate, by expelling the fub- per « 
| ſtantial heat which maintains them in fluidity. Thus this 


we may come to know the baſes of vital air, azotic a 
9 | me. 
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N mephitic gas, hydrogenous gas, &c. This has been al- 
[ ready performed on the ſulphureous acid gas, which 
M. Monge has reduced to a liquid by means of an in- 


tenſe cold. 


1429 Ke 


rie ; ; 
* 9 VI. Of Heat as a Chemical Agent, and the ſeveral 
by Mays in which it may be applied to Bodies. 

dis | . 7 | | | | 

* Cuxuisrs employ heat, on account of the changes 
pal which it produces on bodies, both for decompoſition and 
yi combination. Their firſt object ſhould be to meaſure 
ai exactly the degrees of heat neceſſary to produce all 
the | poſſible alterations on any body expoſed to it. Theſe 
5 degrees of heat are generally ranked under two claſſes; 


the firſt comprehending all degrees of heat below that 
of boiling water; the ſecond, all above that tempera- 
ture. The ſcale of the thermometer marks out the for- 
mer; our only means of determining the latter is the 


known fuſibility of bodies. 


* 


Degrees of Heat below the point of boiling Water. 


Tax firſt degree extends from 44* to 53 Fahren- 
heit's ſcale #. This temperature promotes putrefac- 
| tion, vegetation, and gentle evaporation, &c. It is but 
| ſeldom employed in chemical operations, as being too 
inconfiderable ; in ſome macerations made during win- 
ter, however, it is neceſſary. It is likewiſe uſeful for 
the cryſtallization of ſaline ſolutions, which after a pro- 
per evaporation are put into caves, or other places of 
this temperature. 


The 


* Reaumur's ſcale is uſed in the original, 
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The nd of theſe degrees, extendihg fm * Th 
617 to 70*, continues to promote putrefaction, excity of Ne” 
_ aſpirituous fermentation in ſaccharine liquors, and is f. Wi ad \ 
yourable to evaporation and flow cryſtallization. This th 

is the uſual temperature of mild climates. It is en. 
ployed for maceration, the ſolution of ſaline ſubſtance, gr 
and fermentation, &c. wh 
The third diviſion or degree extends from about 79? th 4" 
88*. It excites the acid or acetous fermentation in i 
vegetables; and is ſufficient for the exficcation di wi h 
plants. It is uſed to effect ſome ſolutions ſalts, and ws 
to produce fermentation. "po 
The fourth degree, which riſes to 114*, is called 1 
the mean degree of hot water: this is the heat uſed in ter k 
the veſſels called balnea marie. It deſtroys the orgs kor 
nization of animal ſubſtances, and volatilizes the ſub. meal 
tler part of animal oils, more Eſpecially of the ſpiritu It is 
rector. It is employed in the diſtillation of thoſe vege. gbtai 
table and animal ſubſtances, of which we wiſh to ob. degr. 
tain the phlegm and the odoriferous part. Wed 
The temperature of boiling water 185, is uſed in de- for tl 
coctions, and the extraction of eſſential oils. an in 
. by tl 
Degrees of beat above the boiling point. 10 1 
Tux firſt degree or diviſion makes glaſs red, burns = 
organized ſubſtances, and melts ſulphur. they 
The ſecond melts the ſofter metals, tin, lead, bil- T} 
muth, and ſuch glaſſes as are moft eaſily reduced to: a] 
* Rate of fuſion. | | al © 
The third effects the fuſion of moderately hard PR, 
metals, ſuch as zink, regulus of antimony, filver, and they 

gold. 
The fourth burns porcelain, and melts the more re- . ; 
fractory metals, cobalt, iron, and copper, &c. 4 the in 
; | e 


on 

ite of a burning-glaſs. This temperature calcines, burns, 
fand vitrifies in an inſtant, all bodies ſuſceptible of com- 
bi buſtion, calcination, or vitrification. A ſimilar heat 


of vital air or oxigenous gas upon a piece of coal. M. 
Monge is of opinion, that by preſenting to combuſtible 


I bodies, when in a ſtate of inflammation in a furnace, a 
| quantity of compreſſed atmoſpheric air, the ſame effect 
0 


might be accompliſhed which is produced by vital air. 
This proceſs may be one day or other Margo to very 


important purpoſes. 


ter be determined by phenomena which are well 


meaſured with all the preciſion that could be wiſhed, 
It is therefore an object of the utmoſt importance to 
obtain an inſtrument capable of pointing out the exact 
degrees of heat employed in theſe operations. Mr 
Wedgewood in England has conſtructed a thermometer 
for this purpoſe : it conſiſts of ſmall pieces of clay half 
an inch in diameter. Theſe pieces, when contracted 
by the heat, fall between two graduated rulers of cop- 
per inclining towards each other upon a plate of the 


ſuffered, and of conſequence to what degrees of heat 
they have been expoſed (Jour. de Phyſ. Ann. 1787. ) 


uſe on thoſe occaſions furnaces of different forms and 
names, according to the different purpoſes for which 
they are intended ; ſuch are the furnaces for pe” 

PO TE, and 


# 


* There is an accurate deſcription of this ingenious contrivance, by 
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The laſt and moſt intenſe degree exiſts in the focus 


may be excited by pouring from a blow. pipe n 


Though theſe degrees above the heat of boiling wa- 


known to chemiſts, yet they have not hitherto been 


ſame metal; and thus ſnow what contraction they have 


The heat neceſſary in chemical operations is produ- 
ced by burning charcoal, or common mineral coal. We 


ihe inventor himſelf, in the Engliſh Pluloſophical Traniactions for 1782. 
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and fufion, the oe furnace, the wind fur. 
nace, and the cupelling furnace, A ſingle furnace, pro. 
perly made, is often ſufficient for the purpoſes of al 
all theſe; and it is then called aPolychreſt furnace. The 
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1 reader may conſult. on this head the Chemical Die. 
i j tionary of Macquer, who has contrived a moſt excel. 
1 lent and uſeful furnace; Baume's Chemiſtry, Pott's Li. 


mY  thogeognoſia, and Abbe Rozier's Journal de Phyſique, 
| in which there are deſcriptions of various furnaces con- 
18 ſtructed by different chemiſts. The flame of oil, or 
1 ſpirit of wine, is alſo employed ſometimes i in lamp: fur. 
| naces adapted to the purpoſe. 
| The manner in which fire is applied to bodies in 
9 chemical proceſſes, likewiſe deſerves ſome explanation, 
tf If the combuſtible body be applied immediately to the 
"n ſubſtance on which you wiſh the fire to act, the operation 
I! is then ſaid to be managed with naked fire. But ſome 
intermediate body is often put between the fire and the 
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ſubſtance expoſed to its action; hence the names bal. 
neum marie, ſand- bath, aindet- bath, dung-bath, CC, 
4 The form of the veſſels made uſe of in ſubjecting 
4 bodies to the action of fire, and the various phænomena WW thi: 
1 | exhibited by bodies under the influence of heat, have of! 
; | cauſed a great variety of operations to be diſtinguiſhed Wil lic 
i" by peculiar names. Such are roaſting, calcination, fu- opt 
ht ſion, reduction, vitrification. cupellation, cementa- ma 
tion, ſtratification, detonation, decrepitation, fulmi- got 
nation, ſublimation, evaporation, diſtillation, rectif. | 
cation, concentration, digeſtion, infuſion, decoction, tal: 
lixiviation. All thefe operations are performed by the WF fo 
action of fire, and enter into the practice of chemiltry; tio 
and we ſhall therefore give a ſhort explanation of each | 
of them. | | Cf] 
Roaſting is a preliminary operation, which prepares WF ha 


Mis | 
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W mineral ſubſtances for undergoing a ſeries of ſucceed- 
W ing ones, dividing their conſtituerit particles, volatili- | 
ing ſome of their principles, and producing a certain 
alteration on their nature. Mineral ores are expoſed 
to this proceſs on purpole to ſeparate the ſulphur and 
arſenic which they contain, and to diminiſh the cohe- . 

fion of their particles. Capſules of earth or iron, cru- 
cibles, and roaſting pots, are the veſſels in which it is 


W uſually performed; and it is generally expoſed to the 


acceſs of the external air. Sometimes, however, the o- 
peration is performed in cloſe veſſels; and two crucibles, 
luted mouth to mouth, are commonly employed on ſuch 
occaſions. | 

Calcination is, as it were, a more advanced ſtage of the 
proceſs of roaſting. By this proceſs minerals are depri- 
ved of their water and ſalts; it likewiſe reduces calca- 
reous ſubſtances to the ſtate of quick-lime, and metals 
to metallic oxides. The ſame veſſels are uſed i in this 
proceſs as in the former. 

In fuſion, a body is cauſed to ih by fire from a ſo- 
lid to a fluid ſtate. The chief ſubjects ſuſceptible of 
this operation are ſalts, ſulphur, and metals. Crucibles 
of baked clay of various kinds and figures, with metal- 
lic cones and ingot moulds, are the inſtruments for this 
operation. Theſe laſt are employed to give the melted 
matter a certain form ; which they mould into bars, in- 
gots, or buttons. 

In reduction or revivification, the calces of me- 
tals are, by means of fire, with charcoal or oils, re- 
ſtored to the metallic ſtate which they loſt by calcina- 
tion. 

Vitrification is the fuſion of ſuch ſubſtances as are 
capable of aſſuming the brightneſs, tranſparency, and 
hardneſs of glaſs. Vitrifiable earths with alkalis, and 

the 
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the . of metals, are the chief of che ſubſtances fu N 
jected to it. 


Cupellation is the N of perfect metals by th 


extraction of ſuch imperfect metals as are intermixel 


with them. This is performed by the addition of a cer. 
tain quantity of lead to the mixture, and the expoſing 
of it to a due heat; which vitrifies the lead, and toge. 
ther with it the impertot metals of the original mix. 
ture, leaving the perfect in a pure and ſeparate ftate, 


gs operation derives its name from the veſlels uſed in 


. "Theſe are a kind of flat crucibles, pretty like the 
ſonal cups known under the name of cupels ; and the 
fubſtance of which they are compoſed, being the earth 


of bones, is ſufficiently porous to abſorb and retain the 


lead that is ſcorified by the heat. 

The name of cement is given to powdered ſubſtance 
with which other ſubſtances expoſed to their action 
are carefully covered over. Thus, iron is covered over 
with powder of charcoal, that it may be converted into 
ſteel ; and glaſs with plaſter or files, to change it into 


a kind of porcelain. The proceſs by which this is ef. 


fected is cementation, and requires the action ſome- 
times of a very ſtrong fire. 

Stratification is an operation nearly ſimilar to the 
preceding. It conſiſts in arranging ſeveral ſolid ſub- 
ſtances, uſually in horizontal layers, and intermixed 
with certain pulverized bodies, to after their nature, 
either in a crucible or in ſome other ſuitable veſſel ca- 
pable of bearing the action of fire. This has received 
the name of ſtratiſication, becauſe the ſubſtances are diſ 


poſed in ſtrata or layers, one riſing above another. 


Copper and ſilver are treated in this manner with ſul- 


phur, in order to effect their combination. This pecu- 


har arrangement of aa named Rrratification, Is 
_ often 


often 
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ten alan preparatory t to fuſion, calcination, vitri- 


fication, &e. 
Detonation is peculiar to nitre, nd the mixtures into 


which it enters. It is the exploſion of ſuch bodies 
when heated in open or cloſe veſſels. Decrepitation 


differs from detonation only as producing a fainter 


noiſe, which is merely a kind of crackling ſound: it is 
uliar to certain ſalts; which from a ſtate of ſolu- 


W tion are cryſtallized fo rapidly, that the cryſtals form- 


ed burſt. into minute pieces. This has been obſerved 
chiefly of common ſalt, or muriate of ſoda. Ful- 
mination is a more quick and lively detonation ; ſuch 


as takes place on fulminating gold, fabnitatiog pow-. 


der, and in the combuſtion of nllammable gas and vi- 
tal air, &c. 


Sublimation i is the volatilizing of dry, folid, 115 oft- 


Jen cryſtallized ſubſtances by means of fire. The veſ- 


{cls uſed in ſublimation are glazed earthen pots, earthen 
crucibles with glaſs heads, and pots of earth or porce- 


| lain, arranged one above another, and joined by the 


inſertion of their necks one into another, which are 
known by the name of aludels, &c. Sulphur, ar- 
ſenic, cinnabar, many mercurial preparations, ſome 


vegetable ſubſtances, more eſpecially camphire and 


flowers of benzoin, are the ſubjects of ſublimation. 

Evaporation is the action of heat on liquids, to dimi- | 
niſh their fluidity and quantity, and to obtain the fixed 
bodies diffolved in them in a ſeparate ſtate. Thus, we 


evaporate the water of the ſea and of ſalt ſprings, in 


order to obtain the ſalt which they contain. This o- 
peration is performed in capſules, jars, earthen or glaſs 
evaporatories, and ſilver pans, according to the nature 
of the liquid to be evaporated. The evaporating ſub- 


ſtance is expoſed to the contact of the air, in order that 
the 
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. tory veſlels are alembics and retorts. The firſt confi 


it); when water is uſed, the veſſel] containing it, inty 
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the water, the body to be carried off by. volatil 
tion, may diffuſe itſelf through the atmoſphere, ay 
that the airiby its . e may promote tne ex. 


Diſtillation is an operation mul Smilay. but per. 
formed in cloſe veſſels. It is uſed to ſeparate volati 
from fixed principles by means of fire. The difll 


of a lower veſſel named a cucurbite, intended to contain 
the body to be diſtilled, and an upper part or capital 
exactly fitted to it; the purpoſe of which is to recein 
the volatilized ſabſtance, and condenſe it by the cold. 
nels of its temperature (which is maintained by the 
contact of the external air, or of water ſurrounding 


which the upper part of the alembic is immerſed, is ive co 
called a cooler, or refrigeratory. From the lower pat n pha 
of the capital there proceeds a kind of beak or ſpout, Mils of 
through which the vapours paſs into a pipe, where they ng th 
are condenſed into a liquid: from this pipe the liquid Nas al 
thus obtained is conveyed into other veſſels, which are Wart o 
commonly of a ſpheric form, and are named receivers, Nhe me 
Theſe receivers are of various forms and names, ma- hat w 
traſſes, balloons, &c. A retort is a kind of glaſs, ſtone, o be 
or metal bottle, of a conical form, with its extremity Millkvith t. 
bent, ſo as to make an acute angle with its body; and {Whoiling 
on this account has it received the name retort. Diſti inder. 
lation has been rather improperly diſtinguiſhed into eans 
three kinds, namely, diſtillation aſcending, per aſcen. ine. 
ſum ; diſtillation deſcending, per deſcenſum; and late. Red 
ral diſtillation, per latus. This diſtillation is warrant- bject 
ed only by the exterior form of the veſſels made uſe of. Meat is 
The volatilized matter has always a tendency to alce- Wile pa 


How: But diſtillation performed} in glaſs or metal alem- Vor 
bis 


5 
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es las received the peculiar denomination of aſcends. . 
„,. becauſe the capital is placed over the cucurbite, 
dd the vapours are ſeen to aſcend. The diſtillation 
erformed in retorts is called lateral, becauſe the beak 
r neck of that veſſel comes out at the {ide of the ap- 
aratus; but the cavity of the retort in which the va- 
ours are condenſed is higher than its neck, and the 
iaiued ſubſtance paſſes through that cavity before 
Wcaching the neck. As to diſtillation deſcending, it 
Was an operation which ſcarcę ſerved any purpoſe, and 
now no longer uſed ; its products were always i in a 
; rery bad ſtate, and great part of them was loſt in the 
ooceſs. It was performed by ſpreading a piece of 
Haoth over the mouth of a glaſs, placing upon it ſome * 
vegetable ſubſtance, and covering this with the ſcale of 
balance, or with a capſule of metal containing ſome 
Wive coals. This mode of diſtillation was formerly uſed 
Wn pharmacy and per fumery, for obtaining the eſſential 
Pils of ome odoriferous ſubſtances. The product paſs- 
Ing through the eloth dropped into the glaſs, which 
Nas always half full of water, to cool the oil; but moſt 
Wart of the eſſence was always loſt on the cloth and 
Whe metal plate above. A more uſeful diſtinction is 
What which regards the manner in which the ſubſtances 
Wo be diſtilled are warmed; This is performed either 
With the balneum marie, by dipping the cucurbite in 
boiling water, or with the vapour, the fand, or the 
inder-bath, or with naked fire. It is alſo effected by 
eans of the flame of A _ and by that of ſpirit of 
ine. 

Rectification is a ſecond . of diſtillation, the 
beck of which is to purify a liquid ſubſtance. In it, 
teat is employed to carry off the pureſt and moſt vola- 
ile part, leaving the more fixed matter, which debaſed + 
Vol, I. 1 | K, 
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ric; it is alſo employed on ſolutions of alkalis and ney. 
tral ſalts. 


continued heat. It is chiefly uſed to extract thoſe part 


feems to have been juſtly due, as it appears from many 


The patient induſtry of theſe people was often'employ- 
ed for a ſeries of years on one proceſs of digeſtion; for 


ters, without altering them. It is likewile uſeful in- 
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it, in a ſeparate Rate; as is done, for inſtance, with jig 
rit of wine, æther, Ke. 4 
Concentration is the direct 8 of redificatio, WW. 


its object being to volatilize part of the water, and thy ” 
improve the ſtrength of the fluids concentrated. Th, ſuch 


matter to be concentrated muſt therefore be of fuperig 
gravity to water. This operation is performed on ſons 
acids, particularly on the ſulphuric and the phoſphy, 


- Digeſtion is the expoſing of bales which we 
wiſh to act gently on one another to a gentle and long 


of vegetable ſubſtances which are ſoluble in ſpirit a 
wine or other fluids. Chemiſts formerly put gen 
confidence in this operation. Though that confidence 


painful reſearches, that too active or too rapid a fire al 
ters the nature of moſt yegetable and animal ſubſtan. 
ces; yet modern chemiſts do not depend on this pro 
ceſs with the ſame enthuſiaſm as the alchemiſts of oll 


W:-:tion 
Wilts \ 
Woe is 
toatit 
derati 
Wheat : 
differs 
anima 
obtain 
miner 


by ſuch proceſſes they expected to perform wonder, 
Digeſtion is now confined to dyeing ſtuffs, elixirs, and 
liquors for the table; it is always ſucceſsfully employed 
to extract the principles of vegetables and animal mats 


veral operations on minerals. Ip 
Infuſion is a well-known proceſs: it conſiſts i in po them! 
ing warm or boiling water on ſubſtances of which this a 
we wiſh to extract the moſt ſoluble parts, and of whici 75 
the contexture is ſo ſlight as to be eaſily penetrable, up 
ſuch as thin bark, wood in ſmall thin pieces, lea 1 


flowers, &c. It is of * uſe for ſeparating W 
| 11 


mical operations. 
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. Decoction; or the contitined <batlition of water with 
du ſuch ſubſtances as are liable to be affected by its im- 
The breſfion, is uſed to ſeparate thoſe parts of bodies which 
ere not ſoluble by a more moderate degree of heat. It 
7% produces conſiderable alterations on vegetable and ani- 
deal matters; often effecting an entire change of their 
* properties. It coagelates the lymph, melts greaſe and 
* roſin, and hardens the fibrous parts of a vegetable or 
animal. When the chemiſt is well acquainted with 


; its effects, he may employ it with confiderable advan- 
age. 


arm water, the ſaline and ſoluble particles of cinders, 


ration very naturally derives its name from the lixivial 
Walts which are obtained by means of it. The word le 


iviation, and is even more frequently uſed. This o- 


heat: it is likewiſe neatly ſimilar to infuſion; the only 
difference is; that the latter is applied to vegetable and 
Wanimal matters; while lixiviation is'only employed to 
dbtain ſubſtances poſſeſſing ſome of the Nene of 
minerals. 

Theſe are all the operations in chemiſtry i in which 


chemical operation was performed without the help of 
this agent; and the ſcience was on that account named 
orotecbny. But as methods of analiſing bodies have 
been ſince diſcovered which are much leſs liable to er- 


1 5 fire 
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that are eaſily ſoluble, and ls often employed in che- 


In the proceſs of lixiviation, we diſſolve, by means of 
the reſidues of diſtillation and combuſtion, coals, and 


Winch natural earths as we wiſh to analiſe. This ope- 


ve is at preſent. uſed in France as ſynonymous with liæ- x 


peration, then, is merely a ſolution effected by means of 


fire is called in to act a part. Formerly, indeed, no 


ror and more certain in their reſults ; the agency of 


P 

7 
C 
8 N 


———— 8 L 


N : 2» 2 
- — 2 
— — — — j—— * _ — - - 


4 
1 
* 
i 
1 
. 
\ 
249 
i 
j *1 
2 
In 
id 
Is 
1 
1 w 
q 
tif 
i $35. 
f TY” 
: My 
1 1 * 
5 14 
« 1 
110 
103 
,. 
348 
1 
N { 
> 37 
» > 4 
1.1 
4% 
11 
. 
11 
7 1 * 
ö ai 
' [ 
Kiel 
Biz 
ut 
4314 
ö 19 
' 111 
f 
$5 Bis 
| iy 
1 N 
| Tn: 
i {| 
! 1 
9h! 
SS | 
'F 74 
13 
1 4 
1 7.3, 
. 1 
ag. 
1 p 4 k 
. bf 
4 
F * 
1 
TE 
T2 
fe 
it 
k 
'4 
F 
% 
5 
L's 
} 
* 
* 
p 
7 
7 
4 
+ by 
4 
* 
. 
* 
1 
* 
N. 
1 


. 
r 


Is = ITS —— — —— 
Vx II 1 2 
= "4 * . — 3 bk 
* 2 105 N 
. „ — * 
8 oy I 
* "wu OR — * 


e 5 


YN 35 | | Cheniinal Effect. of Heat: 


fire is now 3 leſs uſed in chemiitsy FOR formen 

| ly. The action of ſolvents, or menſtrua, employel 
in a cold ſtate, or in the ordinary temperature of the 
atmoſphere, is often ſufficient to accompliſh the me 
ſurpriſing changes on natural bodies, and affork 
ground for the moſt accurate inductions.. This meth 

has been applied to the examination of ſalts, earths 
and vegetable matters, &c. with the happieſt ſuccek, 
Heat is no more than a ſecondary mean, a kind of aux. 
Mary that affords ſome aſſiſtance on ſuch. oecaſiom 

As different degrees of heat are requiſite in different 
operations, it would be an happy circumſtance if 
ſome means were contrived, by which we might be en 
abled to apply always the ſame preciſe degrees of het 
when the ſame effects were wanted. Chemiſts and 

| philoſophers have long, wiſhed for a furnace which 
might afford regular and uniform degrees of heat: 
Hitherto, however, the manipulations of artiſts han 
given the only means that can in any degree ſerve tha 
purpoſe. But perhaps it is not impoſſible: to obtain that 
preciſion which we defire, and of which the utility 
fo-obvious. Dr Black is ſaid to have invented a kind 

of furnace, by which he can command a regular and 
uniform heat by means of a damping-plate with holes, 
which may be opened or ſhut at pleaſure . We hart 
not received a ſufficiently accurate deſcription of it, u 
enable us to conſtruct any on the ſame model. But ve 
hope that a diſcovery ſo beneficial to A wil 

not be long unknown in F rance. | 


/r 


CHAP. 


* For a good drawing, and an accurate deſcription of the furnac! 
here alluded to, ſee the Edinburgh New Aer, p. 82 la 
edition. 
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of Atmoſpheric Air. 
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Ommon air is an .anvaſible, inodorous, inſipid 
fluid, poſſeſſed of gravity and elaſticity, ex- 
tremely ſuſceptible of motion, and capable alſo of ra- 
refaction and condenſation, which encompaſſes our 
globe to a certain height, and compoſes the atmoſphere. 
It likewiſe 4nfinuates itſelf into, and. occupies, the in- 
terſtices or pores between the integrant parts of bo- 
dies. The atmoſphere which encircles our globe is far 
from being pure air. As it receives all the vapours that 
ariſe from the ſurface of the earth, it may be conſider- 
ed as a kind of chaos, or heterogeneous mixture. We 
mall by and bye ſee, however, that its nature is at pre- 
ſent pretty well known. Water, mineral exhalations, 
and elaſtic fluids diſengaged from minerals and metals, 
are inceſſantly carried up into the atmoſphere, and may 
be ſaid to conſtitute its elements. The objects of at- 
| tention in a natural hiſtory of the atmoſphere are, its 
height, the preciſe degree of which 1s not yet accurate- 
iy determined; the variations to which it is liable; its 


gravity ; its different ſtrata ; the effects of its W 
1 3 tion 
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134 Phyfical Properties of Common Air. 
tion and dilatation; winds, and meteors, But ti 
come under that part of phyſics which is known by the 
name' of meteorology, and form no part of the proving 
in which we are engaged. Yet as air has a powerfil 
influence on chemical phenomena, and it is of *confi. 
derable importance to know the nature and extent 
that influence, we ſhall here examine both the Phyſica 
and the chemical | properties 25 air. 


An 
| not tc 
„ 5 eren 
I. Of the Phyjical Properties of Common Air. | preſe: 
"4 | | perty 
L ſage 
F VIDITY, inpiſfibility, inſipidity, gravity, elaſticity, fracte 
* and negation of ſmell, may be conſidered as the c 
phyſical properties of air. Each of Fear merits a p*%: yo 
ticular examination. 4 5 
Such is the rarity of this fluid, that it rexdity yields gs 
to the ſlighteſt impulſe, changing its ſituation: on the 4 | 
leaſt motion of bodies immerſed in it. This kind of 5 
fluidity depends on the degree of its aggregative force; fluid 
| and as it 1s not confined to atmoſpheric :? air, but is found "Re ; 
to characteriſe ſeveral other fluids, theſe are called aeri- of pi 
form fluids, or gaſes. What conſtitutes the peculiar na- only 
ture of aerial aggregation, is incapacity to pals into Wor 
a fluid ſtate; contrary to what moſt liquid bodies are afſeC 
ſuſceptible of, By this, however, o more is to be un. preſſ 
derſtood, than that hitherto we have not been able to feels 
apply to it any degree of preſſure or cold ſufficient to puny 
accompliſh this effect. This is the diſtinguiſhing cha- why 
racteriſlic of permanent gaſes. The fluidity of the ait fo lo 
expoſes ittothoſe frequent and rapid motions which con- imp. 
ſtitute the winds, It is not, however, capable of pene- have 


trating 
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trating into all bodies. Tranſparent matters, through 
which light readily makes its way, are ſecure againſt 
de impulſe of air. Water, ſolutions of ſalts, oils, and 
W (picit of wine, paſs through many bodies whoſe contex- 
dre is ſuch as not to admit air. Theſe liquid ſubſtances 
dre endowed with the property of dilating ſuch bodies, 
W colarging their pores, and diminiſhing the cloſeneſs of 
their contexture ; of which air is deſtitute. 

Air, when confined in veſſels, is abſolutely inviſible, 
not to be diſtinguiſhed from the glaſs that contains it: 
eren when entirely filled with this ſubſtance, phials 
preſent to the eye a ſeeming vacuum. It owes this pro- 
perty of invifibility to its tenuity and the ready paſ- 
ſage which it affords to the rays of light: theſe are re- 
fracted, without being reflected by it. And it is there. 
fore deſtitute of colour; though ſome natural philoſo- 
phers have perſuaded themſelves that they difcovered 
large columns of it to be blue. i 
Naturaliſts have uniformly conſidered air as an inſi- 
pid body. Yet, in attending to what happens, when 
the nerves of animals are expoſed to the contact of this 

fluid, as in the inſtance of wounds, and on other ſimi- 

lar occaſions, we cannot but obſerve that it has a kind 

of pungency; of which we are not generally ſenſible, 

| only becauſe we are ſo conſtantly accuſtomed to it. 

Wounds, when uncovered and expoſed to the air, are 

affeted with an acute pain. A new-born infant ex- 
preſſes by its cries the difagreeable ſenſations which it 

feels from the firſt contact of the external air. This 
pungency of the air is to be conſidered as the reaſon 
why wounds that are expoſed to it, uncovered, remain 

ſo long open. Atmoſpheric air, in the ſame manner, 

impedes the growth of new bark on ſuch vegetables as 


haye been ſtripped of their covering. In order that 
| 14 trees 
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trees may regain their bark, they muſt be core, 1 
ed over with ſome body waich may exclude the ar. 
Air is perfectly inodorous. If the atmoſphere ſome. 
times affects our organs with a kind of fetid {mel 
that is to be attributed to the extraneous bodies thy 
are mixed with it; as may be obſerved in wiſts aul 
Vvapours. 
1 The gravity als air is one of the fineſt diſcoveriesd | 
| l 1 natural philoſophy; the fact was never certainly 
| 


known till about the middle of the laſt century; tho 
Ariſtotle indeed is ſaid ta have known that a bla, 


a 8 
— 


— 


der was heavier when filled with air than when empty, 
The ancients had no diſtinct idea of the gravity of air 


| 


\1 

if 

11 
1 | but aſcribed to.a certain occult quality, which the 
1 it called abhorrence of à vacuum, all thoſe phenomeny 
100 which depend on the weight of this body. Certain 
þ 11 workmen finding it impoſſible to raiſe water by a puny 
1 1 above the height of two and thirty feet, were induce 
1 ö to conſult the famous Galileo on the occaſion. He 
100 was amazed at the phenomenon. Death prevented him 
1 from diſcovering the reaſon of it; but this was after. 
4 wards diſcovered by his diſciple Torricelli in the fol 


lowing manner. He refleted, that water could notrile 

in a ſucking pump, without being impelled by fome 
exterior cauſe, the preſſure of which forced it to fol 
low the motion of the piſton. The influence of that 
cauſe muſt be limited, ſince it never raiſed the water 
above the height of two and thirty feet. Therefore, 

if it were to act upon a body of greater ſpecific gravity 

> than water, it would raiſe that body only to a heigit 
| proportioned to its gravity. He next took a glaſs tubt 
1 ſix and thirty inches in length, and hermetically ſealed 
| at one end: this he filled with mercury, holding the 
cloſe end _— and Nopping the upper end with hi 
finger, 
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finger, after he had poured in the mercury : then, t-. 
5 ing the cloſe end up, he immerſed the other into a wel. * 


ſel full of mercury; and upon removing his finger, 
found that part of the mercury in the tube had fallen 


W down into the veſſel, but that a conſiderable quantity 


till remained; which after various oſcillatory motions, 
at length ſettled at 28 inches. By comparirig this with the 
height of 32 feet, to which water roſe in the pumps, he 
perceived that the difference of the elevations to which 
theſe two fluids roſe was in exact proportion to the dif- 
ference between their ſpecific gravities; for the pro- 


portion of the ſpecific weight of mercury to that of 


water is as 14 to 1, and the water roſe 14 times as high 
as the mercury. It was not, however, till after long 
reflection, that he began to conjecture the weight of the 
air to be the cauſe why fluids were thus ſuſpended in 
a pump. Nor was the exiſtence of this weight certain- 
ly determined, till after the ingenious experiment which 
Paſchal directed to be made in France. 
That celebrated philoſopher imagined, that if it were 
actually the weight of the air which cauſed water to 
riſe to the height of 32 feet in a pump, and mercury 
to the height of 28 inches in Torricelli's tube, theſe 
fluids would riſe to different elevations on the ſummit 
of a mountain and in a vale; as in the former caſe the 
weight of the atmoſphere muſt be diminiſhed. In 
conſequence of this ſuggeſtion of Paſchal's, Perrier 
made the famous experiment which finally determi- 
ned the opinions of philoſophers concerning this phæ- 
nomenon, on the 19th September 1648, at the foot and 
on the ſummit. of the mountain Puits de Dome, in 
Auvergne. The barometer, or Torricellian tube, be- 
ing filled with mercury, and fixed to a ſcale of 34 
inches, divided into inches and lines, the mercury roſe 
2 about 


:. af | 5 Fb ꝑfical al Properties pertic of Common Air. 
about fout inches higher at the foot of the mount 
than on its ſummit, which is 500 toiſes higher. From 
this it was determined that the mercury varied aboy 
an inch for every hundred fathoms : and the barome, 
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| ter has ſince that time been very ſucceſsfully applicy WW by th 
| to the meaſurement of the height of mountains. ut b 
i The weight of the air has an influence on mam wind. 
4 phyſical and chemical phenomena. It compreſſes al goth 
Th bodies, and reſiſts their dilatation ; it oppoſes the en. ande: 
| | poration and volatilization of fluids: and to it the wa. comp 
$} ters of the ſea owe their liquidity ; for they wou its or 
| | 8 otherwiſe be reduced to vapour, as may be obſer. WWF He 
in ved of fluids placed in the vacuum produced by the WW »c<fli 
1 | air-pump. Air, by its gravitation on our bodies, e. no let 
| | ot , tains both the ſolids and fluids in their proper places: 1 bla 
| | Wl "and the blood: often burſts through the ſkin, or from nace, 
ij | | the lungs, on the tops of mountains, occaſioning be. with 
lt 1 morrhagies; becauſe the gravity and preſſure of the cauſe 
Fj} air are there conſiderably diminiſhed. tions 
[ Laſtly, air poſſeſſes great elaſticity. However ſtrong. ow. 
Fl ly compreſſed; it inſtantly returns to its former rarity the u 
itt aſſoon as the compreſſing cauſe ceaſes to act upon it, Wi :ir-p: 
11 The truth of this aſſertion is proved by a great many WW mant 
: | experiments. We ſhall here mention only the moſt Th 
1 | obvious and maſt concluſive of thoſe phyſical facts by count 
1 which it is evinced. Take a tube of glaſs, bent intoa WW the 1 
I! form ſomewhat like the letter U, and cloſe at one end; and 
| fill it nearly up with air, and then pour in a quantity In fac 
lj of mercury to prevent the air from eſcaping : you may atmol 


thus compreſs the air fo as to know what degree ö alu 
of compreſſion this elaſtic fluid is ſuſceptible of, by highe 
comparing the diminution of its bulk with the height WW itant! 
of the column of mercury employed to compreſs it. 4 WM an 
| foot-ball; which being filled with air rebounds fron WW und 
= | | . any 
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er hard body, affards another proof of the elaſticity 
er this ſubſtance. The fountain by compreſſed air, 
des an inſtance of the ſame fact: Air being compreſ- 
ed into the ſuperior part of this veſſel, is ſoon dilated 


k by the heat of the atmoſphere, ſo as to force the water 
ut by a tube to a conſiderable height. Laſtly, the 


wind- gun, the effects of which are generally known, is 
another inſtrument for ſhowing the elaſticity of air, 
and the compreſſion of which it is ſuſceptible. It is 
[computed, that air may be compreſſed into th of 
its ordinary bulk. | 
Heat, which rarefies it by counteracting any com- 


preſſive force to which it is expoled, ſhows that it is 


no leſs capable of enlarging its bulk by dilatation, If 
Ja bladder full of air be expoſed to the heat of a fur- 

nace, the air will be dilated fo as to burſt the bladder 
with a violent exploſion. This is likewiſe often the 
cauſe of the burſting of the veſſels in chemical opera- 
tions; againſt which, however, proper precautions are 
now adopted. The diminution or total abſtraction of 


the weight of the atmoſphere, which is effected by the 


air- pump, affects a bladder filled with air in the ſame 
manner as a violent heat. | 

The reader will naturally conclude from this ac- 
count of the gravity and elaſticity of air, that many of 
the variations which we obſerve in the atmoſphere 


and on the barometer are owing to theſe properties. 


In fact, the inferior ſupport the ſuperior ſtrata of the 
atmoſphere ; and the gompreſſion of a ſtratum of air 
13 always leſs or greater in proportion as it occupies an 
higher or lower ſituation. Heat alſo, which is con- 
ſtantly varying, has the power of modifying this gravi- 
and elaſticity. Theſe are the reaſons why air is 
iqund to be lighter, keener, and more agitated, &c. 
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on the tops of mountains, than on plains and other E 
elevated ſituations. To underſtand thoſe aftoniſhin 


tion, we muſt ſtudy the gravity and elaſticity of th 
atmoſphere, as well as the changes to which it is liabl, 
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phenomena which the barometer offers to our atten, 


to col 
to ma 


from the influence of heat. M. de Luc and M. Sau Lack 


ſure, have for ſome years paid much attention tot 


ue of the — of nature. op i 
| nome 
3 | | non, 
$ II. Of the Chemical Praperties of Common Air. PO 
| > that 
buſty 

E SPENT: above deſcribed are all that were a. bord 
ciently conſidered by philoſophers as belonging u bitur 
air. Several chemiſts, at the head of whom Van Hd. oat | 
mont, Boyle, and Hales, deſerve to be ranked, obſer: ny 0 
ving that air, or at leaſt a fluid with all the apps. ly pr 
rent properties of air, was obtained in the analyſis d tion, 
many natural bodies, inferred, that this element ſub. on fi 
fiſted in thoſe bodies in a combined and fixed tate, WW com! 
Hence aroſe the name fixed air, which was at firſt g. how 
ven indifferently to all the elaſtic fluids obtained in the 
chemical operations. The above mentioned philoſs Wi way 
phers ſuppoſed theſe ſubſtances to be of the ſame n. reſid 
ture with atmoſpheric air: But Dr Prieſtley has dil- This 
covered a number of elaſtic fluids, which, though ap- com 
parently the ſame with common air, yet differ from it WW infla 
in many reſpects. We muft then have recourſe 1 mor 
other qualities, if we wiſh to diſtinguiſh atmoſpheric WW wan 
air from the other aeriform fluids, which like it are in. WF pert 


viſible and elaſtic, Its chemical properties afford the 
| bonn 
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s criterion on which we ean eſtabliſh this diftine- 


4 


tion. 
In examining the diſtinckive ee of air, we 


and two which are peculiar to it, and may very well 
Wicrve to mark its character: one, its being favourable 
o combuſtion or inflammation; the other, its ſerving 
* maintain animal life in ebe Let us anna 
examine theſe two great phænomena. 
It is exceedingly difficult to give a good definition 
of combuſtion. It is not one, but a number of phe- 
nomena which combuſtible bodies offer to our obſerya- 
tion, when they are heated and expoſed to the action 
of the air. The chief of them are heat, motion, flame, 
redneſs; and the change of the nature of the ſubſtance 
that is burnt. There are many varieties among com- 
buſtible bodies. Some of them burn briſkly, and af- 
ford a brilliant flame, ſuch as oils, wood, reſinous and 
bituminous ſubſtances, &.: others burn away with- 
ont producing a diſcernible flame ; as for inſtance ma- 
ny of the metals, and charcoal which has been proper- 
iy prepared: others again are conſumed by a flow mo- 
tion, ſcarce obſervable, almoſt without ſeeming to be 
on fire, but always with a degree of heat ;—ſuch is the 
combuſtion of ſome metallic matters. Combuſtion, 
however, takes place equally in all theſe inſtances ;- and 
the body which has been once burnt in any of theſe 
ways is no longer ſuſceptible of inflammation. The 
reſidue is always heavier than the combuſtible body. 
This may be eaſily proved to he the caſe with fixed 
combuſtible bodies. But again, thoſe of which the 
inflammable matter is of a volatile nature, burn with 
more rapidity than the former, and their fixed reſidue 
wants much of the original weight. From this it may 


perhaps . 8 — theſe laſt loſe much of their 
4 weight 
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weight in burning: but it is only a ſeeming Jof th 
ſuffer; and there are no combuſtible bodies of whig 
the refidues are not weightier than before combuſtic, 
For what remains fixed on ſuch: occaſions is not the 
only reſidue of the combuſtible body; a confideratjy 
part of volatile combuſtible bodies is converted iny 
elaſtic fluids, which aſcend aiid are diffuſed throy oh 
the atmoſphere : and were we to ſuppoſe that thels 
leave no other reſidue but what appears after their com. 
buſtion on the ſpot, or in the veſfel where they wer 
burnt, we muſt believe what is impoſſible; that the 
afford no refidue. Z#ther and ſpirit of wine burn aw 
without leaving the ſmalleſt particle; but the ſubftanc 
into which they are converted is volatilized and diff 
ſed through the atmoſphere. When means are em. 
ployed to collect it, it is found to poſſeſs more graviy 
than the combuſtible body from which it was produ- 
ced. Thus, by burning fixteen ounces of highly redi- 
fied ſpirit of wine under a chimney adapted to the 
worm: pipe of a ſtill, M. Lavoiſier obtained eighteen 
ounces of water as the product of that combuſtion, 
Oils, reſins, &c. preſent the ſame phenomenon. Thus 
the cinders of burnt wood are not the whole of the re- 
ſidue which it affords; the reft aſcends in the air: 
one part, not being thoroughly burnt, becomes ſoot; 
and the other mixing with the atmoſphere, is condenſed 
into water, or depoſites in it ſome other elaſtic fluids 
It is therefore an eſtabliſhed truth in chemiſtry, that 
all combuſtible bodies on pag additional weight by 
being burnt. 

To underftand how this addition of weight i is acqui- 
red, we muſt attend to another of the phænomena af 
combuſtton, which it will be neceſſary to explain more 
at large. Combuſtion can never take place without 
| . the 
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air, and is always in proportion to the pu · 
01 _ quinitty of that fluid: Ever fince the 
. of Boyle and Hales, philoſophers have been 
2 with this fact, and have propoſed a variety of 
ypotheſes to explain it. Boerhaave thought that air 
| Dothan to combuſtion by operating on the _ 
aces of combuſtible bodies, ſo as to diſſect them 
he expreſſion may be allowed, into their component 
particles. This hypotheſis did not explain why the 


s they 
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ot the} 
erahle 
| int 
rouph 
theſe 


* buſtion. M. 
air could not always promote com 1. 
th ae ſuppoſed this laſt fact to depend on the ex- 
— raordinary rarefaction of the air by heat; in conſe- 


f which, it acquired ſuch elaſticity as to pre- 
nt s 3 of inflamed bodies by forcible 
compreſſion. But he offered this i ingenious hypotheſis 
at a time when it was impoſſible to diſtinguiſh the true 
Fcauſe of the phænomenon. M. Lavoiſier, by a ſeries 
of fine experiments on the calcination of metals with 
determinate quantities of air, has proved, that, as John 
Ray the naturaliſt had before obſerved, ſo much air is 

abſorbed during calcination, that the calcined metal 
acquires preciſely that quantity of weight which 1. 
air loſes during this proceſs; : and that the portion o 

air abſorbed actually remains in the metallic calx, as 
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| mercury may be reduced merely by ex- 
10 e fluid. Other facts led him ſtill farther. 
ds: He obſerved, with Prieftley, that the air which remains 
hat after the proceſs of calcination or combuſtion, = — 
by longer ſerve to promote new proceſſes of the fame - 


3232333 MP Ras e 
that it extinguiſhes flame, ſuffocates anim id, in 

word, has acquired a different nature. He likewiſe 
found that its diminution is exactly proportioned 5 
the quantity abſorbed by the combuſtible body. On 


the other hand , air extracted from metallic * 
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been found three or four times purer than atmoſphtery 
air. It not only promotes combuſtion, but even tw. 
ders it much more rapid. A given quantity of the 
former will ſerve for the inflammation and total con 
buſtion of three or four times that quantity of mate 
which may be conſumed by the help of the ſame pu 


. I. * 
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common air has. 


Calcination of metals remains in the calces, M. Lavo- W 
ſier was at firſt led to think, that combuſtion conſiſted} 


Abſtracting the water and vapours contained in at- 


ed as a compound of two very different elaſtic fluid, 


- combuſtible body, and uniting with it, is vital air, It 


tion of the latter. To this ſingular fluid obtained fr 
the calces of mercury, Dr Prieſtley, who firſt diſcore; 
ed it, gave the name of dephlogiſticated air; becauſ 
he conſidered it as atmoſpheric air deprived of the 
phlogiſton, which, according to him, is diffuſed-through 
the whole atmoſphere. ' Its phlogiſton he believed u 
be retained by the mercurial calces, which are wy IfTO 
dually reduced as this elaſtic fluid is diſengaged hy 
heat. But as that name may lead to a falſe idea of it 
nature, we will give it the name of vital air; for i 
alone is the great agent in reſpiration, as well as com- 
buſtion; and to uſe the expreſſion of M. Lavoiſier, i 
has four times as much of the en nature of airs 


From thus obſerving that air is abſolutely, neceſſary 
to combuſtion, and that part of the air neceſſary to the 


in the abſorption of pure air by the combuſtible body, 


moſpheric air, he conſidered the ſubſtance-that remain- 


One of theſe, which is the only genuine air, and which 
promotes combuſtion by precipitating itſelf into the 


generally compoſes a fourth part of the atmoſphere, 
and ſometimes even a third part, when it is in its purel 


ate,” The other fluid is deleterious to animals, and 
- extinguiſh 
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n xtinguiſhes flame; and it conſtitutes three-fourths or 
{ the I Woo-thicds. of the atmoſphere £ it was at firſt named. 
. ephitic air. When a combuſtible body is expoſed to 
latte Me air and kindled, a portion of the vital air in the 


Wtmoſphere becomes fixed in that body, and its camby; 
ſtion continues till it abſorb all the vital air immediate 
around it. The refidue of the air, after it has leſt 


cuß this pure vital part, can no longer contribute to com- 
the ultion. It regains this power on being again qualified 
ough With a due quantity of pure air extracted from nitre or 
d to Wa metallic calx. This elegant theory propoſed by M. 


avoiſier in the years 1776 and 1777, appeared to ex- 
in all the phenomena of combuſtion. It account- 
e for the additional weight acquired by metallic calces, 
Wand the extinction of flame by air that has been alreg- 
Wy employed in combuſtion. But M. Lavoiſier, after 
ontinuing his experiments on the ſubject, has thought 
proper to modify and enlarge it by new obſerya- 
tions. The bright flame which is obſerved on im- 
erſing a burning body in vital air, or on pouring that 
fluid on the furface of a flaming ſubſtance (which may 
be done by means of an ingenious machine of his in- 
vention) made him deſirous of knowing whence it 
Wproceeded, and whether, according to the theory of 
Stahl, it were owing to the diſengagement of phlogi- 
ſton. He inquired into this with the more attention, 
becauſe the celebrated Macquer had ſtill perfiſted, not- 

withitanding his diſcoveries, in maintaining Stahl's 
theory, but had laboured to reconcile his theory with 
chat of the father of philoſophical chemiſtry. Macquer 
was of opinion, that pure air became fixed in combu- 
ſtible bodies in conſequence of their phlogiſton being 
diſengaged ; and that pure air and phlogiſton were re- 
ciprocally Precipitated; ; the one from the atmoſphere 
Vol. I. K into 


* 


v9 
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ito this: cortbuRtible body, the other ** that bol) 


into the atmoſphere: in every proceſs of combillicg 
pure air extricated phlogiſton into a ſtate of liber. 
ty, and aſſumed its place; and in the reduction of 
metals, phlogiſton diſengaged pure air and oecu- 
pied the room which it had formerly poſſeſſed. M. 
Lavoiſier obſerving that the bright ſparkling flame he. 
fore mentioned, which affords the ſtrongeſt indication 

of the preſence of light or the matter of fire in a ſtate 
of activity, ſeems rather to ſurround the exterior part 
of the body in combuſtion, than to proceed as if it 
were diſengaged from it, —has been led to think that 
light and heat are ſeparated from vital air, in propor- 
tion as it is abſorbed by the body in combuſtion. 
preſent opinion is, that vital air, like all other aeriform 
fluids, is a compound, confiſting of a certain principle 
ſuſceptible of folidity, and of fire or the matter of heat; 
that to its poſſeſſing the latter it owes its ſtate of elaſtic 
fluidity ; and that, being decompoſed in combuſtion, 
its fixed, ſolid principle, by entering into combination 
with the combuſtible body, increaſes its weight and 
changes its nature, —while the matter of fire that it 
contains is diſengaged under the form of light and heat. 
Thus, the modern doctrine has beſtowed on vital ait 
what Stahl attributed to phlogiſton. 
conſiſt in the diſengagement of fire, it is air, not the 
combuſtible hody, which burns. As to the principle 
which, in combination with the matter of fire, conſli 


tutes pure or vital air, though M. Lavoiſier is not yet 
perfectly acquainted with its nature, yet as it is often 
known to form acids by entering into combination with 
combuſtible ſubſtances, he has conferred on it the 
| e name 


His 


If combuſtion 


name of 
ſulphuric 
duced in 
phorus, 
It is to b 
me vital 
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ſulphuric, arſenic, and phoſphoric acids, &c. are pro- 
phorus, &c. In all theſe bodies it is ſtill the ſame. 


the vital air which is obtained from metallic calces 


takes place between the heat and light communicated 
through the veſſels in which the calces are contained 
during this preceſs, and the oxigenous principle by 
which they are conſtituted calces. . 
Such is the preſent. ſtate of chemical dodrine (May 
1787) concerning the nature of atmoſpheric air, and 


have given an account 1s daily gaining new ſtrength. 
The objections urged againſt it have but little weight: 
they even ſhow, that if its oppoſers were better ac- 
quainted with it, they would ceaſe to raiſe their voice 
againſt it, and that when it becomes generally known, 
it will be unanimouſly received by the learned. 
Reſpiration is a phænomenon nearly reſembling 


combuſtion. Common air is decompoſed in the one 


as well as in the other; that it may contribute to ei- 
ther, it muſt contain a certain quantity of vital air. 


When it is deprived of all its vital air, the mephitic 


reſidue is fatal to animal life. Reſpiration is in fact 
but a ſlower combuſtion, in which part of the heat 


M. Lavoiſier gave it at firſt the name of oxigyne ; but finding it 


born by improper denominations, we have changed the gyne into gens, 
_ oc expreſſiye of its Greek derivation. | 


8; 


Theory of Combuſtion. „ 
"ame of the oxigenous principle . With this baſe, the 
duced in the combuſtion of ſulphur, arſenic, and phoſ- 


It is to be obſerved, that according-to this new theory, | 


did not exiſt in theſe calces under that form. It be. 
comes ſuch; in conſequence of the combination that 


Fits influence on combuſtion. The theory of which we 


of vital air enters the blood as it pallcs through 
K 2 | the 


neceſſary to apply an analogous name to ſome other ſubſtances, before 


maintain the heat of the blood is, therefore, one « 
the chief purpoſes of reſpiration ; and this beautify 


Xx r b «> 
— ——— — — 4 — 


ſpiration. It abſorbs a certain principle that exhala] 


enters into combination with the oxigenous part of jj 


ged from the lungs by expiration. This fa&,—the 


ſons together in eloſe places; fuch as happens in theatre, 


fects of air altered by reſpiration, by which perſons d 


— 
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the lungs, and is by it conveyed through the hahe 

body. In this manner animal bodies receive then! 
ſupplies of heat, which are abſolutely neceſſary, as they 
are conſtantly giving out the heat which they contai 
to the atmoſphere and other ſurrounding bodies. I 


theory explains why the blood of thoſe animals thy 
reſpire either no air or but very little, is always cold 
Meſſrs Lavoifier and de la Place have diſcover 
another ſervice which the air performs in the act of u. 


from the blood, and appears to be of the ſame natur 
with coal: That ſubſtance being reduced into vapou 


paſes or 
buſtion « 


Ne | 33 bor eithe 
ormation of the carbonic acid in \ _ 
f Ft 1 n the atmoſpheric ar 3 


reſpired by animals, at the fame time when the neh. | 

. bt 2 ' + det 2 : while tl 
tic air is ſeparated, —explains why ſuch dangerous e erted 
fects enſue from the ſhutting up of a number of per. 3 


gaſeous 
ciple wi 
ſtic fluu 


delicate conſtitutions and great ſenſibility of nerves art - ay 


particularly liable to be affected. 
| n | deſtroys 
The atmoſphere which encompaſſes our globe . atmofph 


tal air, and forms the carbonic acid which is diſchar 


hoſpitals, priſons, and the hold of a ſhip, &c. Aﬀer 
this, we can no longer be ſurpriſed at the noxiqus ef 


_ pears, therefore, to be ſuffering continual alteration WW gere all 
from the two great phænomena of combuſtion and e. ohites, © 
9 


ſpiration. That fluid would be very inadequate v WM... 5; fo 
theſe two great purpoſes, were there not other mea WW... as t. 
provided for renovating the atmoſpere, and maintain: and we 
ing it with conſtant ſupplies of vital air, In the BW 

N lowing 


Mepbitic ir, ar nl Gar. - 0 


* ing chapter, and in the third part, we mall ſee that 
* je organs of vegetables are deſigned by nature to ex- 
hy Wa this vital air from water, as well as to pour it 
e the atmoſphere, when ſtruck by the rays of the 


60 t | . 


a III. Gf the diſtinguiſh 3 ing Properties of that Mephitis 
fir, or Axotic Gas, * enters into the lag | 
of Atmoſpheric Air. 


Fg 


ran the preceding account of atmoſpheric air, it 
appears to be a compound body, conſiſting of two 
aas or elaſtic fluids ; one of which maintains com- 
buſtion or reſpiration, but the other is entirely unfit 
or either of theſe purpoſes. The firſt, which is na- 
med vital air, exiſts in the proportion of 0,27 or 0,28 z 
while the latter amounts to o, 73 or 0,72. We have 
Jaſſerted the firſt to be a compound of the« caloric and 
the oxigenous principles z, the ſecond, like all other 
WE caſcous bodies, is alſo a compound of the caloric prin- 
Mciple with a baſe ſuſceptible of ſolidity. To this ela- 
ſtic fluid, which conſtitutes more than two thirds of 
the atmoſphere, M. Lavoifier at firſt gave the name of 
ngfettic air; becauſe it extinguiſhes combuſtion, and 
deſtroys avimals. But ſince all gaſes, except vital and 
atmoſpheric air, are equally noxious, and are there- 
fore all equally intitled to the name of mofettes or me- 
phites, which has been always applied to elaſtic fluids 
unfit for reſpiration ;—we have adopted the word azotic 

gas as the peculiar denomination of this aeriform fluid: 
and We may of conſequence apply the ſubſtantive axote, 
K 3 or 


which the air hath been altered by combuſtion or x, 


K 


or the term azotic principle, to the baſe of this rat | 
which, like the oxigenous principle, the baſe of yy 
air, becomes fixed by entering into combination with 
number of ſubſtances. In order to give ſome idea of the 
nature of this azotic gas, we ſhall mention a few of i 
Properties. It is ſomewhat lighter than common air 
and therefore occupies the upper part of rooms i 


ſpiration. Though fo noxious to animals in the fat 
of elaſtic fluidity, yet the azotic principle, its baſe, 
one of the component principles of animal bodies; 
from which it is extracted in great abundance. Iti 
likewiſe one of the conſtituent parts of volatile alka 
or ammoniac, and of the nitric acid. It appears to hy 
abſorbed by vegetables, and perhaps alſo by animah, 
It is highly probable that the ſame principle enters in. 


W 


to the compoſition of all alkaline bodies, and may & nature, 
confidered as a genuine alkaligenous principle, in opp forms, 
ſition to the baſe of vital air, to which we have giva WM ſufferin 
the name of the oxigenouvs principle. Thus we to reſu! 
led to confider the atmoſphere' as a vaſt reſervoir d Meſſrs 
acidifying and alkalifying principles, though it be ite have d 
neither acid nor alkaline. . more f 
Here we can only mention theſe properties; in th The p 


facceeding part of the work they fhall be more pam. g1orio! 
cularly explained. Here we have only endeavoured WW aiterw 
to point out the difference between the two fluids d compl. 
which our atmoſphere conſiſts, and to fix the reader" der th 
attention on the nature of each as diftin& from tit 

other. an a i a ; 


CHAP 


e Water, 


IEF ATER was long thought to perform an im- 
portant part in almoſt all the phenomena of 


nature, and to be capable of aſſuming a vaſt variety of 


forms, and entering into many combinations, without 
ſuffering any alteration of nature, or becoming unable 
to reſume its original ſtate. But the late reſearches of 
Meſſrs Lavoifier, Meunier; de la Place; and Monge, 
have diſcovered that water, like air, is compounded of 
more ſimple principles which may be obtained ſeparate. 
The period of this important difcovery conſtitutes a 
glorious æra in the hiſtory of chemiſtry. We ſhall 
afterwards ſee by what means theſe philoſophers ac- 
compliſhed the analyſis of water. Let us firſt conſi- 
der the chemical properties of this body. 22 
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5 1. Of the Phyſical Properties of Water, 


. 


HIL OSO FRERS define water to be an id ponde. 
rous, and tranſparent fluid, without colour or elz 
ſticity, extremely ſuſceptible of motion, and capable 
of paſſing through the various ſtates of aggregation, 
from the ſolidity of ice to the ment of vapour ot 
elaſtic fluidity. x gaged 
It is found in almoſt all 8 bodies; but nature and de 
has united it with many ſubſtances with which art ha theſe 


founda! 


they f 
ation 


not yet learned to make it enter into combination. k aing 


is obtained from wood, and from the moſt ſolid bones; exami 
it is known to exiſt in the hardeſt and. moſt denſe oa The 
careous ſtones; it conſtitutes, the moſt conſiderable of vat 
: part of animal and vegetable fluids, and even enters in- quid, 


to the compoſition of the ſolid parts of ſuch bodies each « 
'Theſe are the facts which ! it a . among tie Wi 
number of the elements. 

The natural philoſopher views it as exiſting i in maſſe 
over the globe, filling up its cavities, or- channelling its 
ſurface. Its hiſtory comprehends that of the eternal Ic. 
ice which covers the ſummits of ſome lofty mountain chem 
and the polar ſeas, of lakes, rivers, rivulets, ſprings of an 


clouds, rain, hail, and ſnow. It is diſtinguiſhed into But 


terreſtrial. and atmoſpheric water. It attracts the cu- ſtate, 
Tious inquiry of the philoſopher, in its paſſing ſuccel- wate 
ſively from the ſurface of the earth into the atmoſphere, Se 
and from the atmoſphere upon the riſing heads of hill; OCCU 
and again, in its gathering into ſtreams, producing I. 
ſprings, fountains, and rivers; and in the laſt form, Wl take 


holding 


aiding its headlong courſe to its great "PE the 
ga. Obſerving the phenomena of this immenſe maſs 
of water, we behold it agitated with the moſt tremen- 
Jous motions; we ſee its fluctuations and currents 
ſometimes raiſing awful liquid mountains; we ſee it 
| [metimes encroaching on the limits of the earth, and 
ſometimes retiring within its ancient boundaries. Here 
new iſlands ſpring up from its depths; there the 
foundations of iftes of ancient name are ſapped, and 
they ſwallowed up in its bowels. If we trace 1ts 
ation in ſubterraneous cavities, 'we there find it en- 
caged in humbler labours, producing ſalts and cryſtals, 
and depoſiting them in the clefts of the rocks. All 
theſe objects muſt come under our attention in pur- 
ſuing the natural hiſtory of water. But we muſt firſt 
examine its phyſical and chemical properties. | 


of various forms, and becoming by turns a ſolid, a li- 
quid, or a vaporous body. Let us conſider it Marcos 
each of oy three modifications. | 


I. hs. 4 Water in the State of Tce. 
chemiſtry at leaſt, we conſider that as the natural ſtate 


of any body in which its aggregative force is ſtrongeſt : 


ſtate, liquidity is {till conſidered as the natural ſtate of 
water, 


occur in the formation of ice. 
I. The change of a liquid into a lid body, which 


Phyſical Properties of Water. „ 


The moſt remarkable of theſe is its. being ſuſceptible 


Icx ſeems to be the eln Rate of water; for, in 


But as it appears much more frequently in a liquid 


Several phænomena hi ghly worthy or obſervation 


takes place on the freezing of water, occaſions a heat 
| 4 of 
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of fate degrees. | In a thermometer 0 immerſed int 
freezing water, the mercury riſes ſome degrees 1 
bove 32; while in another, in the open atmoſphere d 
the ſame temperature, it either remains fixed at thay 
point or ſinks below . appears, therefore, that 
part of the heat which is fixed in water in a liqul 


ſtate, is diſengaged and eſcapes into the atmoſphen 
when it aſſumes a ſolid form; and the ſpeeific heat d 


ice is actually leſs than that af water. A fimilar diſen: a regu 
gagement of heat i is obſerved in the cryttallization of lar of 
falts. - - pharm 
2. The 3 air proinctes the F of; ice, in the 
Water in a cloſe veſſel freezes but very ſlowly ; bu WW two d 
expoſe it to the open air; even in the ſame temperature, the ot 
and ice will almoſt inſtantly appear: A fimilar phe. large 
nomenon is obſerved in the cryſtallization of ſalts: like t] 


many ſaline ſolutions, which i in cloſe veſſels are main. cloſe 
tained in that ſtate, will almoſt in an inſtant diſplay 
cryſtals, if you open the mouth of the! veſſels and en- 
poſe them to the contact of the atmoſphere. 

3. Gentle motion is favourable to the production of 
ice. The ſame thing is obſervable of ſaline cryſtalli. 
_ zations. By ſhaking ſome ſolutions, which otherwise 
would not prodiice cryſtals, we ſometimes ſee theſe ap 
pear while the ſhaking is continued. I have often 
obſerved this in ſolutions of calcareous nitrate and mu- 
riate. Theſe analogies between the formation of ice 
and that of faline cryſtals prove, that the former is ac: 
tually a ſpecies of cryſtallization. 

4. The bulk of a piece of ice appears to be greater 
than that of the water of which it is formed; bottles 
and other glaſs veſſels are burſt in confoquence of the 
freezing of liquids with which they are filled. But 

This effect is to be aſcribed not to the water, but to 


id 
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the air which is diſengaged from it during its . 


tion. | 
When ice is 8 i is diſinguiſhed by the. fol. 


lowing properties. 

1. It has been el by M. Mairan, that when 
formed by a flow congelation, its cryſtals are in the 
form of needles croſſing each other at an gles of — 
from 60? to 1200. Sometimes its cryſtallization takes 
a regular and determinate form. M. Pelletiers, a ſcho- 
lar of M. D' Arcet's, and member of the college of 
pharmacy, obſerved in a piece of fiſtulous ice cryſtals 
in the form of flat quadrangular priſms, terminating in 
two dihedral ſummits, but with great varieties. On 
the other hand, when ice is ſuddenly formed, and in 
large maſſes, it becomes one irregular ſolid, exactly 
like that produced when ſolutions ok ſalts are N 
cloſe together and ſuddenly cooled. 

2. Its ſolidity is ſo great, that it may be reduced to 
powder, and carried about by the wind. In very cold 
climates, ice becomes ſo hard that it may be hewn into 
pieces like ſtone, and uſed in building. Nay, we are 
even confidently told, that maſſes of ice have been hol- 
lowed into cannons, and n and enen ſeve- 
ral times before melting. 7 

3. Its elaſticity 1 is very great, much greater than 
that of water in a fluid ſtate. Throw a piece of ice 
on a ſolid plane, it rebounds from it like — other bard. 
body. 

4. It has a 3 ſharp taſte, neal approaching to 
cauſticity. Every perſon knows what kind of fenſa- 
tion ice gives when applied to the ſkin. Phyſicians 
employ it in external TY as a tonic or diſcul- 
live, &c. 


5 Its * is leſs chan that of FE fuid on which | 
it 
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g it fwims ; which ſeems to be oocakioned by its ec contain f 


ing a greater quantity of air in pro tered 

portion to jt 
The ſame phænomenon takes place on moſt of ON it, CA 
dies that admit of concretion-by cold, and fuſion | rent t 
heat, ſuch as butter, fats, wax, &c. and ſtill arif aspid 
2 the Fry cauſe; for every ſubſtance is Aion 2, 1 
more den and we in its {c | ments 
aun abe 2 _ In a fluid this P! 
| 6. Its ad, at leaſt in irr la Mong 

r 
ona by air-bubbles. You ne? th : of ing 
this by examining a piece of ice attentively ; hs exper 
. cavities be opened under water, the wp - beck _ 
y contain will be ſeen to iff them 
farface. = e with | 
7. It melts at ſome — abs 200.1 th liquid 
faction proceedi raduall fron 3 11 could 
RE. ng S y m the ſurface to the comp 
8. Paſſing from a \ ſolid to a liquid ſtate -Þ 
„ 1. 

cold in the ſurrounding atmoſphere. Rats it produc unde! 
think that it abſorbs heat when it melt; and that 1 mo 
quantity of the caloric principle which becomes fix- _ 
ed in it on that occafion, is equal to the quantity of a gre: 
heat diſengaged when it paſſes from fluidity into the NY 
ſtate of ice. The ſame phznomenon is common to 4 
all Quid bodies that can be condenſed into ſolids, and vine 
again reduced to fluidity by tl the variation of theirtew- any 
| perature. | paſlir 
| dicul 

| 3 | 5. 
II. Of Water in a Fluid State. from 
PT tutes 
HE properties of water in a fluid Rate ar . , that, 
7 ferent from thoſe of ice. EY havin 
TE nn en foe it is generally =" Ba 
is ti 


dered 


7 
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| Jered as inſipid. And yet people chat drink much ol 
it, can diſtinguiſh differences in its taſte at diffe- 
rent times, &.; which hows that it is not oh 
inſipid. | N 
. Its elaſticity. 18 leſs than _ of ice. e experi- 

ments of the Academy del Cimento, have even cauſed 
this property to be entirely denied to it. But the Abbe. 
Mongez has proved the elaſticity of water by a ſeries 
of ingenious reſearches; and has even ſhown, that the 
experiments of the Academy admit of an inference di- 
rectly oppoſite to that which has been deduced from 
them. For the metal ſpheres, which had been filled 
with water for thoſe experiments, continued to exſude 

liquid drops after being taken out of the preſs; which 

could not have happened if the water had * no 

compreſſion, 

3. In the ſtate of a liquid aggregate, water is more 

under the influence of the affinity of compoſition. From 

this circumſtance it has obtained the name of the great 
ſolyent of nature. It does indeed enter into union with 
a great many bodies, and even contributes highly to the 
mutual combination of bodies. 

4. It ſeems incapable of combination with light, 
which paſſes through it without producing or ſuffering” 
any alteration. Light is known to change its courſe in 
paſſing through water, ſo as to aſſume a more perm: 
dicular direction. 

5. Heat dilates it to a ſia Rate. Its paſſing 
from a liquid ftate to that of aeriform fluidity conſti- 
tutes ebullition.. The cauſe of this phænomenon is, 
that, part of the maſs. of water under examination 

having aſſumed the form of an elaſtic fluid, the heat 
no longer ſuffers it to remain in union with that which 


is {till liquid: each bubble riſes from the bottom of the 
veſſel, 


2 EP ES 


[ 
'F 


matic engine, and you may heat water to ebullition, 
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veſſel, and wende into the amolphere; in n to 
the action of heat. 1 have explained the cauſe of e. 
bullition at large in my M emoires de Chimie, Publiſhel 
in 1784, page 3343. 

The weight of the air has a remarkable influence on 
the ebullition of water. It oppoſes its dilatation and 
evaporation: And in proportion as the gravity of the 
air is leſs or more, the reſiſtance which it oppoſes to the 
volatilization of water muſt be weaker or more power. 


ful. Thus, Fahrenheit obſerved, that the temperature 
of water in a ſtate of ebullition is not always the fame, 


In order then, to know with greater certainty the pre- 
ciſe degree of heat at which water boils, we muſt con- 
ſult the barometer as well as the thermometer, and we 
mall find the requiſite heat always proportioned to the 


wg of the air. 


The influence of the weight of the air on es: rare- 


faction and ebullition of water becomes more remark. 


able when we make our obſervations at various heights 
in the atmoſphere. Thus, ceteris paribus, water boils 
eaſier on the ſummit of a mountain than in a valley or 


on a plain; the heat requiſite to produce ebullition be. 


ing leſs in the former ſituation than in either of the two 
latter. All fluids are eaſily rarefied at very elevated 


heights ; for this reaſon, liquids that are highly vola- 
tile, ſuch as ſpirit of wine, ether, and alkaline or 


ammoniac gas loſe much of their ſtrength on the tops 
of mountains; a fact which has been generally obſer- 
ved by natural philoſophers, and fully determined by 
an obſervation made by M. de Lamanon, at the height 


of more than 1800 toiſes above the level of the ſea. 


AbſtraQ the weight of the atmoſphere with the pneu- 
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and reduce it to vapour, without raifing it to the ae 


eratüre of 409. 
Laſtly, A third dds beſides the aw 0 


the gravity of the amoſpheys which affects the ebul- 

lition of water, is the dryn@s or humidity” of the at- 
moſphere ; but as the influence of this circumſtance is 
entirely chemical, we ſhall reſerve the e Ron af 
it to the next ſection. | 


6. Boil water in a cloſe veſlel, and with a ſuitable 


apparatus for collecting the vapours; let theſe be con- 
denſed by cold, and conducted into a receiver; what 
is thus obtained 1s diſtilled water. By this means wa- 
ter is obtained pure, and ſeparated from thoſe earthy 


and ſaline matters which almoſt always alter it, but are 


now left in the bottom of the veſſel. Chemiſts, who 


always need pure water for their experiments, provide 
themſelves with it in this way. They pour river or 


fountain water into a cucurbite of copper tinned over 
within: this they cover with a capital inſerted into a 
refrigeratory filled with very cold water, for the pur- 


poſe of condenſing the vapours ; which are thus cauſed 


to paſs in drops into glaſs-veſſels prepared for their re- 
ception. But in order to obtain diſtilled water in the 
greateſt purity, an alembic peculiarly adapted for this 
purpoſe muſt be employed. To abridge the proceſs of 


diſtillation, this veſſel ſhould be prepared on particular 


principles ; the cucurbite ſhould be broad and flat, and 
the capital of the ſame form. Water thus diſtilled is 
perfectly pure. Chemiſts formerly made uſe of ſnow 
| or rain water; but theſe are now known to contain ſo- 
lutions of 8 extraneous ſubſtances. 

Diſtilled water has an inſipid taſte, and when arank 
opprefles the ſtomach with a kind of weight; but after 
deing expoſed to the open air, and briſkly ſhaken, it 
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recovers its-taſte, and may be drunk with fafety. | Di. 


ſtillation does not alter water, it only deprives it of the | 


air which is always united with it in its ordinary 
ſtate, and communicates to it that lively freſh taſte 
which renders it potable. Woerhaave diſtilled a quanti. 
ty of water oo times ſucceſſively, without being able 
to diſcover any alteration upon it. Some Philoſophen 
have at different times aſſerted, that water is changed 
into earth; becauſe, at each new diſtillation, it leave; 
a certain quantity of an earthy reſidue in the bottom 
of the veſſel. M. Lavoiſier has made a ſeries of moſt 
accurate experiments, with a view to determine this, 
By weighing the glaſs veſſels employed in the proce 
of diſtillation, and doing the ſame with the water diſtil 
led and its refidue, he has difcovered that this earth is 
nothing but a part of the matter of the * ground 
down by the action of che water. 


III. 8 Water as an Elaſtic F. luid. Fs 


Wär water is reduced by the action of fire into the 
ſtate of vapour or elaſtic fluidity, it acquires new pro- 
perties which diſtinguiſh it from what it was is under the 
two former modifications, 
I. If the air into which it is les be above the 
temperature of 659, and not overcharged with hu- 
midity, it becomes perfeQly inviſible. 
2. If the temperature of the atmoſphere be below 
53, and, if it be already loaded with moiſture, the 
watery vapour. forms a_white or grey cloud, which is 
very plainly diſtinguiſhable : The reaſon of this 1s, 
that it is not diſſolved in humid air, as ſhall be after. 
| Ward: 


| aſſures 


cupies 
when 


combi 


have 


extin; 
fury 


wards ſhown ; - but a true -Precipitaizen aftually takes 

lace. 

: 3. Its dilatation is ſo e that, as M. Wath 

aſſures us from the moſt accurate computation, it oc- 
cupies, in this form, 800 times the ſpace which it fills 
when liquid. 

4. Such is its elaſticity, that when compreſſed, it 
produces dreadful exploſions; and is happily employed 
in mechanics to move enormous maſſes. Its utility in 
that valuable machine the ſteam- engine is well known 
both to philoſophers and artiſans. | 

5. Agreeably to one of the moſt uniform 1 of the 
affinity of compoſition, it has a greater tendency to 
combination in this ſtate, . in which its aggregative 
force is weakeſt, than in the two former. Chemiſts 

have frequently occaſion to obſerve with what rapi- 
dity water in the ſtate of vapour diſſolves ſalts, ſoft- 
ens mucous ſubſtances, ada calcines metals, 


Ke. 
6. It is entirely diſſolved in air; when precipitated 


from the atmoſphere, it conſtitutes dew. This ſolution 
obeys the ſame laws with ſaline ſolutions ; as has been 
ſown by M. Le Roy of Montpelier, in an, excellent 
memoir on the elevation and ſuſpenſion of water in the 
atmoſphere, (Melanges de £ 2p {or et de OR Pa- 
vit, 1771.) 
7. One of the moſt remarkable 8 of water in 
avaporous ſtate, is its power of quickening the combuſti- 
on of oil; as in the experiment of the æolipile applied to 
the enameller's lamp, in common fires of mineral coal 
or charcoal, and in the burning of greaſe; inſtead of 
extinguiſhing, water rather increaſes the ſtrength and 
fury of the flame in all theſe inſtances. Theſe phæno- 
mena led Boerhaave to think that flame was in a great 


meaſure compoſed of water. We will ſee how much 
York . L | this 


—— 
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this ingunicus conjecture of OT ROY is confining] 
or at leaſt juſtified by the modern diſcoveries concen, 
ing water, when we come to ſhow that this fluid, in; 
vaporous ſtate, increaſes the violence of flame, in con. 
ſequence of being itſelf decompoſed by the . in 
combuſtion. 

8. Water in vapour, and diſſolved in the air, is con. 
denſed, and part of it precipitated, when expoſed to! 
temperature a few degrees above the freezing point; 
it then reſumes its liquidity ; and in this manner j 
dew produced. Sometimes, when expoſed to a ſudden 
cold ſeveral degrees below the freezing point, it is 
congealed into icicles, and ſeems to ſuffer a kind of 
cryſtallization : hence thoſe hoar, icy incruſtations that 
are formed in winter on the windows of apartment 
expoſed to the north : hence too thoſe ſmall icy flakes 
into which the aqueous vapours iſſuing from the lung 
are formed in Siberia and other « countries expoſed to an 
extreme cold. 


8 H. Of the Chemical Properties of Water. 


O other natural body is ſuſceptible of more combi- 

nations than water; and it has, on this account, 
long held the name of the great ſolvent of nature. 
The waters of the ſea, of lakes, of rivers, ſprings, 
and fountains, are far from being pure, and are im- 
pregnated with almoſt every other ſubſtance; eſpecial- 
ly with ſaline matters. 


It combines with air in two ways: 1. It abſorbs that 


elaſtic fluid and retains it without paſſing from its li 
| quid 
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Mater. 1 * ._ was 
quid fate. It even appears that water owes its pleaſant 


matic engine proves the reality of this combination; 
chen the air above the water is exhauſted, that which 
is mixed with it is gradually diſengaged in the form of 
bubbles. The air contained in water may be obtained 
by diſtilling- the water in a pneumato-chemical ap- 
paratus. When water is boiled, the firſt bubbles 
that ariſe confiſt of air, and the water, after loſing 
them, has no longer the ſame lightneſs or reliſh.” It 
recovers theſe properties by being expoſed for ſome 
ime to the open atmoſphere, or by being briſkly ſha- 
Ren. 2. Air, with a certain degree of heat, diſſolves 
ater, and renders it elaſtic and invifible like itſelf, 
The greater its heat, the greater alſo is its power of 
maintaining water in a ſtate of ſolution. Le Roy of 
Montpelier has examined with minute attention the 
Rate of water in the atmoſphere. His ingenious expe- 
Iriments ſhow, that the drieſt hot air, if incloſed in a 
flak, and cooled to a certain temperature, affords a 
precipitate of water; that more or leſs aqueous va- 
pour 1s neceſſary to ſaturate the fame quantity of air 
according to its heat; and that this water is precipi- 
tated from the atmoſphere through the night, and 
forms a particular kind of dew. He has even been led 
to think, from theſe facts, that the weight of the atmo- 
ſphere depends upon the quantity it contains of this 
water, which is always in en to its e 
are. 

Though it is not conſiſtent with the a which 
we propoſe to follow, to enter upon the examination 
of faline matters in this place; yet we muſt obſerve, 
that water, as it poſſeſſes in an high degree the pro- 
derty of diffolving them, always contains a certain 
L 2 quan- 


Ireſh taſte to the air thus combined with it. The pneu- 
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moſt frequently mixed with water, and communicat 
ſome diſagreeable, and ſometimes even noxious, qual. 


out hardening them: if tried by an addition of thoſe 


or river water, which filtrates or flows through ſand, i 


o 


Water. 
polſels 
veyed 
up ſo 
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quantity of ſome ſaline ſubſtance. Calcareous falts rl 


ties to well and river waters. Theſe are ſometimes al 
found to contain a portion of the carbonic acid, of clay 
of iron, and of the extracts of vegetables altered by 1 
trefaction. All ſuch waters are unwholeſome; thok 
vitiated with the former mixture are called crude, harl 
waters: they have an infipid taſte, are heavy upon the 
ſtomach, and unfavourable to digeftion ; and being 
likewiſe often purgative, the uſe of them is not with. 
out danger. It is, therefore, an object of confiderahl 


importance to diſtinguiſh the quality of water; to di. green 
cover whether it be impregnated with any bodies which fied ve 
may communicate to it noxious properties; and to turns 
adopt means for purifying it from ſuch a mixture. mudd 
Good wholeſome water is generally diſtinguiſhed by dens 
the following characteriſtics. It is very clear and lin. give F 
pid; no extraneous body alters its tranſparency ; it has preſſe: 
no kind of ſmell; it has a lively, freſh, and almoſt digeſt 
pungent taſte ; it boils readily, and without loſing its WF Sev 
tranſparency; it entirely diſſolves ſoap, in ſuch a man. which 
ner as to produce an homogeneous fluid, without WF tion o 
clouds or lumps ; it boils leguminous vegetables with 1. 
for th 


tion 
the a 
mean 
ſed ti 
and 

quant 
Water 

2. 
anim: 


liquors that are named re-agents, ſuch as alkalis, and 
ſolutions of mercury and filver with nitre, it loſes nei. 
ther its purity nor tranſparency; or at leaſt if it ſuffer 
any change of that kind, it is almoſt imperceptible 
Laſtly, it paſſes eaſily through the ſtomach and the 
inteſtines, and is favourable to digeſtion. Spring 


in continual motion, and is not polluted with the pu- 


trefaction of animal or vegetable ſubſtances,—is found ii 
- poſlels 
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pollel⸗ all theſe properties: but filth muſt not be con- 
reyed into it by ſewers; the channel muſt not be filled 
up ſo as to divert or ſlacken its courſe; nor muſt hemp 
be ſteeped, or foul linens waſhed in it, &c. On the 
| contrary, water which ſtagnates in ſubterraneous ca- 
 vities, which iſſues from a calcareous or gypſeous ſoil, 
which has no current, which is 'overgrown with plants 
or crawls with inſets, which is very ſhallow, with a 
ſoft muddy bottom, conſiſting of putrid vegetables; all 
ſuch water exhibits quite different qualities. Its taſte 
is infipid or even nauſeous ; it has the ſmell of a moul- 
dy or putrid ſubſtance ; it is often green or yellowiſh ; 
green or brown flakes of matter, the remains of putre- 
fied vegetable ſubſtances, are feen ſwimming 1n it ; it 
turns vegetable blues to green; it becomes dark and 
muddy when boiled; forms clouds with ſoap, and har- 
by dens all kinds of pulſe; the re-agents cauſe it to 
m. gire precipitates in greater or leſs abundance; it op- 
” preſſes the ſtomach, remains long upon it, and retards 
digeſtion. | 

Several means are uſed to correct theſe bad qualities, 
| which have been adopted entirely from the confidera- 
tion of its phyſical and chemical properties. 

1. Stagnant waters are put in motion by cutting out 
tor them a ſloping channel, expoſing them to the ac- 
tion of mills, caufing them to rife in ſpouts through 
the air, or to tumble down in caſcades. By theſe 
means the putrid gas and ſpiritus rector are cau- 
| fed to evaporate, extraneous matters are colleted 
and depoſited in the bottom, and a conſiderable 
quantity of air 1s attracted into combination with the 
water, - h 

2, Marſhes and pools are cleanſed of all putrefying 
1 and vegetable ſubſtances: and this cannot be 


3 3 done 
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ſuch as ſugar, meal, barley, corn , honey, pot herbs, and 


« 8 
£ 


done without agitating their waters at the fame time, WW (ome | 
which is alſo ſerviceable. | the fc 
3. Water is filtrated thro?” jars or, „ the bol pure 
toms of which are covered with fine ſand and ſponge: of anc 
theſe need to be renewed from time to time. The bu. Th 
toms of ſmall rivulets naturally covered with a bed d repre! 
mud, are alſo laid with ſand and pebbles. capab 
4. The above are means for purifying water by ſe. dies. 
parating from it ſuch heterogeneous matter as may hay. mark: 
pen to float in it ; but they cannot deprive it of any withi 
- ſaline ſubſtances that exiſt in it in a ſtate of Golutio and \ 
To ſeparate theſe from water, it muſt be boiled, leſt ty miſts, 
ſettle and cool till it become clear, then filtrated thro ſtion 
paper or pure ſand, and expoſed to the air in broad ſtone: the it 
veſſels. After undergoing this proceſs, it may be drunk WW Some 
with ſafety. Ebullition frees hard water of the pris. by t 
ciple which occaſions its diſagreeable ſmell, and cauſe chan 
it to - precipitate. part of its calcareous ſalts: but ty acadi 
produce the laſt effect, the water muſt be boiled for nome 
half an hour, or for ſo long time as may be neceſſatj ving 
to make it 1 ſoap, and to deprire , it of the pro- mab 
perty of hardening pulſe. tal a 
5, If boiling be found inſufficient for purifying whit 
water of its calcareous ſalts, as ſometimes happen | Mor 
when it is ſtrongly impregnated with them; theſe muſt vito 
then be precipitated by boiling it with a ſmall quant. prod 
ty of potaſhes, or for want of potaſhes with common air \ 
aſhes; the ſalts then fall to the bottom; and the ws Ritn 
ter being ſuffered to ſettle, and expoſed to the air, M.! 
acquires all the qualities which we with it to pol: cha 
feſs. long 
6. We may alſo make uſe of ſome e to cor. 180 
rect the diſagreeable and noxious qualities of water, by 


ſome 


ſome labiated aromatic plants. But theſe cannot, like 
| the former means, communicate to it the qualities of 


bot. pure water; they only ſubſtitute one taſte in the place 
36s, of another. ; | ere 25 3 | 
ot This account of the chemical properties of water 


| repreſents it only as a powerful agent in combination, 
capable of entering into union with many natural ho- 


markable alteration, which was not taken notice of till 
within theſe few years (in the month of April 1784); 
and which is highly worthy of the attention of che- 
miſts, Water has long been known to favour combu- 


the inflammation of oils, in ſtrong conflagrations, &c. 


ak Some philoſophers had thought themſelves authorized 
5 by theſe facts to conclude, that water was ſometimes 
les 


changed into air: but we are indebted to a few French 
iq academicians for a more accurate account of theſe phæ- 
nomena, and of the nature of water. M. Lavoiſier ha- 
ving obſerved, with M. de la Place, that when inflam- 
mable gas is burnt in a cloſe veſſel, by the help of vi- 
tal air, a product of pure water is obtained (a fact 
which was obſerved almoſt at the ſame time by M. 
Monge, with the moſt accurate attention, in the labo- 


product muſt be compoſed by the combination of vital 
air with inflammable gas; and that theſe were the con- 
ſtituent principles of water. This theory, by which 
M. Lavoifier preſumed to deprive water all at once of the 
character of a ſimple elementary body, which it had fo 
long maintained, met with keen oppoſition ; and its au- 
thor found himſelf under a neceflity of eſtabliſhing it 
by analytical as well as by ſynthetic facts. He there- 
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dies. But in many of its combinations it ſuffers a re- 
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ſtion in ſome inſtances, as in the enameller's lamp, in 


ratory of the ſchool of Meziere), concluded, that this 
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cluſive proceſs. Placing the barrel of a gun in a fur- 
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fore . attempted. to decompoſe this fluid, by exhibit, | 


principles was ſo ſtrong, that they might be expedel ter bei 
to ſeparate it from the other. Obtaining the aſliſtan comes 
of M. Meuſnier, in his r6ſearches on this head, thoſe which 
two philoſophers read, in the academy, on the 21ſt Wi pears | 
April 1784, a Memoir, proving that water is not of its 
ſimple ſubſtance, but a genuine compound of the bal ing ſet 
of inflammable gas with that of vital air or the oxige, rel, al 
nous principle; and that the two principles may be Wi purpo! 
eaſily ſeparated from each other. To obtain theſe two Wi experi 
matters ſeparate, M. Lavoiſier at firſt employed the WW boſoph 
following proceſs. In a ſmall bell-glaſs, above ſo much WM of the 
mercury, he put a certain quantity of very pure diſti]. flamm 
led water mixed with jron-filings : Theſe filings were conſt1! 
gradually calcined ; an inflammable elaſtic fluid was Nit is 
diſengaged, and collected immediately above the mer. that 
cury; and in proportion as theſe two phænomena ap- times 


peared, the quantity of the water was diminiſhed. By tion. 


proſecuting this experiment farther, the iron may be W. 
entirely calcined and totally decompoſed; for the wa- other 
ter, in M. Lavoitier's. opinion, both occaſions the or lei: 
calcination of the iron and gives out the inflan- ha 9 
mable gas. As the fluid 18 compoſed of the oxige- poſed 
nous principle and the baſe of inflammable gas, the theſe, 
iron gradually depriving it of the former, combines tort, 
with that principle to form a metallic oxide, and leaves, of oh 
the inflammable gas diſengaged. Such was the firſt ex- cautie 
periment in which this enlightened chemiſt accom- place 
| pliſhed the decompoſition of water, But in thoſe re- the n. 
ſearches which he proſecuted in conjunction with M. deter 
Meuſnier, he followed a much ſhorter and more con- luch 
comp 
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nace, and heating it red-hot, he dropped a certain 
quantity of water through it. In this proceſs, the wa- 
ter being reduced to vapour is decompoſed as ſoon as it 
comes into contact with the red iron, and the oxigene 


nce 

op nich it contains becomes fixed in the metal; as ap- 

t of pears from the increaſe of its weight and the alteration 

xt + bf its ſubſtance. The bale of inflammable gas be- 

aſe ing ſet at liberty, paſſes quickly through the gun-bar- 

ge. rel, and is received into bell-glaſſes placed for that 
be Wh purpoſe at the oppoſite end. On a repetition of their 


experiments, with all the preciſion poſſible, thoſe-phi- 
loſophers diſcovered, that water contains about fix parts 
of the oxigenous principle with one of the baſe of in- 
fammable gas; that of conſequence this laſt principle 
conſtitutes but a ſeventh part of the compound; that 
it is thirteen times lighter than common air; and 
that it occupies, - when at liberty, fifteen hundred 
times the ſpace which it filled in its aqueous combina- 
tion. | | 

Ye Water appears to act in the ſame manner on many 


other combuſtible bodies, which it reduces with more 
0 or leis facility to a burnt ſtate, and to afford uniform- 


. ly a quantity of inflammable gas. It may be decom- 
poſed with zinc, charcoal, or oils; with the laſt of 
| theſe, by dropping the water into boiling oil in a re- 
tort, the neck of which is immerſed under the glaſſes 
of a common pneumato-chemical machine. But great 
caution is neceſſary to prevent the exploſion that takes 
place when the water riſes in the vacuum produced in 
the neck of the retort by the ebullition of the oil. To 
| determine certainly whether a combuſtible body, 
luch as a metal, a coal, &c. be capable of de- 
compoſing water, immerſe a piece of it red hot in- 

; to 
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to 2 veſſel * water, under a bell. N filled vil 


will be received into the glaſs. This, namely, the de 


mable gas, is is the reaſon why bubbles ariſe when rel 


the other end of which is joined to a receiver, a quam 


the fame fluid, and the inflammable gas, which 
always diſengaged whenever water is decompoſed, 


compoſition of water, and the production of inflan 


iron is plunged into water, as has been obſerved hy The 
Mlieſſrs Haſſenfraſt, Stouttz, and D'Hellancourt, of th. WW them, 
royal mineralogical fchool of France. A ſi milar diſen in the 
gagement of inflammable gas, the conſequence of thy WF utmoſ 
decompoſition of water, takes place when a piece of fy, MW which 
ming charcoal is thrown into a quantity of that fluid, add a 
Theſe are the newly diſcovered facts concerning the if ſtinct 
nature and compoſition of water. Meſſrs Lavoiſier aul We 
Meuſnier think, therefore, that this fluid is a com their 
pound of about ſix parts of the oxigenous princip combi 
and one of the baſe of inflammable gas, or, more accu. the {a 
rately, of 0.86 of the former body, and ©.14 of the la. ter an 
ter; that iron, charcoal, and oils, having a ſtronger af an hi: 
figity with the oxigenous principle than it has with WM applic 
the baſe of inflammable gas, enter into combination fore, 
with it, leave the combuſtible elaſtic fluid difengaped, ſume 
and thus decompoſe water; that this liquid may be again WW able | 
formed by burning inflammable gas with vital air; tha baſe; 
when this proceſs of combuſtion is carefully perform. 
ed, a quantity of water is obtained, which anſwers pre. 
cilely in weight to the quantity of the two gaſes, by * Ho 
the combination of which it was produced; that it _ 
many chemical operations, water is produced by this oooh, | 
combination; and that, therefore, if ſpirit of wine and Wi ning 


oils. be burnt under a chimney, proper for condenſing 
their vapours, and fitted to the worm-pipe of a ſtil, 


water 1 
fluids; 
only de 
and 1t 
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a that of the combuſtible liquid which affords it; be- 
led. cauſe the inflammable gas, diſengaged from the li- | 
10 quid, combines with the pure part of the atmo- 
m ſpheric air which 1 18 nen aug” wad combu- 
rel ſtion : . 5 
| Theſe diſcoveries, ati the theory founded upon 
the them, cannot but form one of the moſt illuſtrious eras 


in the hiſtory of natural philoſophy. As it is of the 
utmoſt importance to conſider all the conſequences of 
which it admits: with all poffible 'care, we ſhall here 
add a few obſervations, in order to AY more di- 
ſtinct and accurate ideas of it. 

and We have mentioned, that all aeriform fluids owe 
on- WF their gaſeous ſtate to the matter of fire or heat 
ive WJ combined with them. Inflammable gas depends on 
xu the ſame principle? For as the decompoſition of wa- 
Jt ter and its change into inflammable gas always requires 
an high temperature, and as the more violent the heat 
ri applied the more raptd 1 is the change; this gas, there- 
ion fore, appears to acquire its amazing levity, and to af- 
ech ſume the aeri form ſtate, in conſequence of a conſider- 
an able quantity of heat being abſorbed by its aqueous 
hat WH baſe; which is the reaſon why it can never be obtain- 


[Ms | ed 
re. | | | 
by However ingenious and concluſive theſe experiments may appear, phi- 
11 loſophers are not yet unanimous in conſidering water as a compound body. 


Dr Prieſtley, in the 1 1th article of the iſt part of the 78th vol. of the Phi- 
loſoph, Tranſ. R. S. Lond. gives an account of ſome experiments con- 
cerning the compoſition of water; from which he is led to conclude, that 
water is a ſimple body, which enters into the compoſition of all elaſtic 
fluids; that in the combuſtion of inflammable gas with vital air, water is 
only depoſited, not produced ; and that the calcination of iron by ſteam, 
and its reduction by inflammable air, &c. may be explained by the 

waftions of water and prlogitions 


tity of water is obtained alvvoft always — than 
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hydrogenous principle, or the baſe of inflammable 


of water in its aeriform ſtate by the name of dre 
nous Sas. 


facility than art, and by many more ways than art 


by pouring into it ſtreams of vital air; that it con- 


principles of which pure air is always one; and that 


from ſtagnant waters, as ſometimes to overload the at- 


ed but in a ſtate of extreme fuſion. It becomes, then 
fore; neceſſary to beſtow a particular name on thi 
baſe of inflammable gas, which when combined with 
the oxigenous principle, the baſe of vital air, is ſuſcep- 
tible of a ſolid form, as in the inſtance of ice. Thi 
baſe being conſidered as one of the eſſential principly 
of water, muſt be diſtinguiſhed by a name expreſlne 
of that property. We have adopted the word Hd 
gene, or hydrogenous principle, as anſwering the pur. 
poſe. And we call water a compound of the oxi. 
genous principle, or the baſe of vital air, and the 
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gas. And as there are many inflammable elaſtic 
fluids, ſuch as alcohol, æther, volatile oils, &c. when 
reduced to elaſtic fluidity; we diſtinguiſh this principle 


In a future chapter we ſhall have. occaſion to re. 
view this important ſubject; in this place it is fuff. 
cient to have ſhown, that water is not a ſimple, but a 
decompoſable body. Nature in her grand operation 
effects the ſeparation of principles with much greater 


can ever diſcover or adopt. It is in conſequence of 
its decompoſition that water purifies the atmoſphere, 


tributes to the formation of: ſaline matters, of the 


ſuch a quantity of inflammable gas is often diſengaged 


moſphere, and to produce igneous meteors, in conſe- 
quence of being kindled by the electric fluid in its 
ſtruggles to maintain its equilibrium. Laſtly, This 

| | | fine 
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of Earth in general. 


HE-philoſophers of antiquity believed in the ex- 


A iſtence of a ſimple ſubſtance, the principle of 
hardneſs, gravity, dryneſs, and fixity, and the baſe of 


all ſolid bodies, to which they gave the name of earth. 
This opinion, founded ſolely on abſtract reaſoning and 
hypotheſis, has long been taught in the ſchools, and i; 
ſtill maintained by a number of philoſophers. Pars. 
celſus gave the name of earth to all reſidues obtained 
by analyſis. But ſucceeding chemiſts following the 
advice of Glauber, to examine reſidues with as much 
attention as products, were ſoon convinced that. thoſe 
were far from being pure earth; and the opinion of Pa. 
racelſus was of conſequence exploded. Boerhaave ha- 
ving adopted the notion of Paracelſus under ſome re- 
ſtrictions, obſerved, that after every analyſis, there re- 
mained a dry, infipid, heavy, colourleſs matter; pol 
ſeſſing in ſhort all the properties of earth. But theſe 
matters, when chemically examined, are found to dit- 
fer ſo conſiderably from one another, that they cannot, 
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binn any propriety, be mmm under one . 
1] denomination. 
| Beccher, as has been a mentioned in our 
count of Principles, admitted three different 
kinds of earth; vitrifiable, inflammable, and mercu- 
rial. Stahl conſidered the firſt of theſe as the only 
| genuine earth; and Macquer follows Stahl in think- 
ing vitrifiable earth the pureſt and the moſt elemen- 
tar | 
4 order to des what judgment we oujght to 
frm on this matter, let us firſt examine attentively the 
properties which chemiſts agree in aſcribing to elemen- 
tary earth, We find ſix which have been conſidered 
28 its diſtinguiſhing characteriſtics 3 namely, gravity, 
hardneſs, inſipidity, fixity, F and inaltera- 
Ibility. But all of theſe properties are found as well 
in the earth which forms the baſe of rock-cryſtal, 
quartz, and vitrifiable ſtones in general, as in clays. . 
If then a number of ſubſtances, conſiderably different 
from one another in many reſpects, be found to poſſes 
in common all the diſtinctive properties attributed to 
elementary earth, are we to conſider them as ſo many 
ſimple primary earths ? Or, ſhall we rather adopt the 
opinion of Stahl and Macquer, who, finding vitrifiable 
F earth to poſſeſs in a more eminent degree all the pro- 
perties of elementary earth, conſider it as the only ge- 
nuine primary earth, and the others merely as bodies 
formed by it in eombination with different principles? 
However plauſible this opinion, however reſpectable 
its authors, we cannot agree to confider vitrifiable 
earth as primary and elementary: 1. Becauſe this 
earth is not found in equal purity, even in all the 
ſtones in which Stahl and Macquer have themſelves 
Ates its exiſtence ; for inſtance, let quartz, rock- 


cryſtal, 


x76 6 Ear 4 


cryſtal, and dune; be examined and compared. 2.3, WW.fici 
cauſe all the diſcriminating properties of earth the 
found to belong to many ſubſtances which differ fim WWimpli 
vitrifiable earths only in poſſeſſing thoſe characteriſia WWolid k 
in a leſs eminent degree. 3. Becauſe vitrifiable em Maſipiè 
has not been hitherto ſhown to be, as ſome chemih earth, 


think, the baſe of all ſolid ee and at all the u. Nee a t. 

rious kinds of earth. VL the ch 

We ought to adopt the 9 8 with ay v 

regard to this matter. We obſerve many ſubſtanc MWWnſolu! 

in nature poſſeſſing the properties of earths ; among ether 

which it is impoſſible to diſtinguiſh which is the mot ame 

ſimple, as chemiſts find them all to poſſeſs nearly th rom t 

ſame degree of ſimplicity : Beſides, though one of Wtitute 

theſe ſhould. be demonſtrated to be more fimple tha perly 

the reſt, it would be farther neceſſary to ſhow that i Wile, : 

enters into their compoſition, and conſtitutes the pris be aft 

1 ciple of their coherence and ſolidity. Wherefore, The 
1 without preſuming to determine what is properly e ef ear 
1 1 mentary earth, we ought to admit the exiſtence of rang 
= rious kinds of earth, and to ſtudy their properties, in dere- 
8 order that we may recogniſe and diſtinguiſh then Penne. 
it whenever chemical analyſis offers any of them to ouiſÞnoder 
it attention, combined or ſeparate. | ono 
i | L | 5 Chemiſts have long allowed the exiſtence of ſever N chemi 
T1 kinds of earthy matters: but the earlier claſſifications dM uch 
un theſe matters are faulty, becauſe the properties aſſumei ingde 
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as characteriſtics were neither ſufficiently numerous u 
ſuch as they were certainly known to poſſeſs. Such 
for inſtance, is the diviſion of earths into mineral, v6 
getable, and animal: for though the fixed reſidues ob 
tained by a laſt analyſis of organized matters, after li 
iviating their aſhes, be generally deſtitute of taſte d 
ſmell, dry and indiſſoluble, yet theſe properties are 16 
ſufficient 
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utcient to acide them to a place Among the earths, 


i is they poſſeſs neither inalterability, infuſibility, nor 
fron WWimplicity} That ſubſtance which compoſes the dry, 
ities lid baſe of animal bones, and which, from its dryneſs, 
ach Wo 6pidity, and inſolubility, had obtained the name of 
miſs earth, has been, within theſe few years, diſcovered to 
ea true ſaline matter; as we ſhall ſhow at large in 


he chemical hiſtory of the animal kingdom. And we 
may with great probability conjecture, that the infipid, 
Inſoluble parts, which remain after the laſt analyſis of 

ther animal matters, are. of the ſame nature. The 
name metallic earths, given to the calces of metals 


mol - 

the from their dryneſs, and becauſe ſome of them are de- 
e G iitute of ſmell and incapable of ſolution, does not pro- 
thu erly belong to them; for they are extremely fu- 


fible, and are, every one of them, compounds, as ſhall 
de afterwards ſhown. 

The mineralogiſts who have treated of the hiſtory 
of earths, have formed a more regular and accurate 
arrangement of them than chemiſts, who have con- 
fdered this ſubject only in general, and ſo far as it is 
ronnected with the theory of chemiſtry. Moſt of the 
Wnodern philoſophers who have attempted a claſfifica- 
tion of theſe matters, have characterized them by their 
chemical properties, and have by that means thrown 
nuch new light on the natural hiſtory of the mineral 


md kingdom Wallerius, Cronſtedt, and Monnet, have 
$ no given complete ſyſtems of mineralogy on this plan. 
zuch No chemiſt has made more numerous experiments on 


arths and ſtones than Pott, who has given a methodi- 


| ral arrangement of thoſe bodies according to his own 
r liz: ob crvations: The continued labours of M. D'Aroet, 
te and the many analyſes of ſtones made by Bergman 


and Bayen, likewiſe merit the higheſt praiſe, We 
Vol. I. M ſhall 


is not to give the natural hiſtory of earthy matters, by 


A Black, whoſe name will long mark one of the moſt i. 
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| ſhall not attempt to exhibit and compare the fr 


claſſifications of theſe philoſophers : our preſent obich the: ni 
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merely to give the reſults, of the various reſearchs 
which have been directed to this purpoſe, with a ver 
to ſhow how many kinds there kre of earth conſideni 
chemically, and what are the characteriſtic property 


of each kind. _ ind we 

Before proceeding farther, - we muſt Ne that ubstan 
dur opinion no diſtinction ſhould be made betveg o kir 
earths and ſtones as to claſſification; ; becauſe, wie emen 
we conſider them chewically, their ſubſtance is the The 
Tame, and only their aggregation different. Grit. tom ryſtal, 


for inſtance, is but ſand agglomerated by the force df 
aggregation; and ſand is nothing but grit-ſtone, the 
integrant parts of which are divided, and their agi 
_ gation broken: the ſame chemical properties are com 
mon to both. _ 

- Pott has divided earths and ſtones into four claſſs; 
the vitrifiable, the argillaceous, the calcareous, and the 
gypſeous. From later diſcoveries it appears, that the 
ſubſtances hitherto known by the name of calcareous 
earths, are true neutral falts : gypſeous ſtones hare 
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been likewiſe diſcovered to be a kind of faline ſubſtance. Tue 
Only two, therefore, of Pott's four claſſes of tones mple 2 
actually belong to that diviſion of natural bodies. Dt Hhe fo] 


ole of 
loweve 
r into 
or in t 


poſed 


Iuftrious æras in the annals of modern chemiſtry, by 
examining the baſe of Epſom ſalt, has difcovered it to 
conſiſt of a peculiar ſubſtance, to which he has given 
the name of magneſia, and claſſed it among the earths 
And his opinion has been unanimouſly adopted by 
chemiſts. Bergman, in analyfing ponderous ſpar, l 
diſcovered a peculiar earth, to which he has py 
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the: name * terra  ponderaſa, and which we call 
bet el,. 
, but K think Thels: two laſt ſubſtances ab to be di- 


inguiſhed from earths properly ſo called, for reaſons 
o be mentioned in the following chapters: 

Thus we acknowledge as true earths none but ſuch 
Patters as are abſolutely inſipid, inſoluble and infuſible; 
nd we diſtinguiſn, by a chemical examination, what 
Wubſtances poſſeſs theſe properties. We admit only 
wo kinds of pure earth, equally ſimple and anal 
lementary. 

The firſt is that which e e the baſe of rock- 
yſtal, quartz, grit ſtone, flints, and of almoſt all hard 
intillating ſtones. Its chemical character is to ſuffer no 
Iteration even from the moſt violent action of fire, but 
o retain its hardneſs, tranſparency, and all its other 
roperties, to whatever, degree of heat it be expoſed *.* 
t has been called vitriſiable earth, . becauſe it is the on- 
ſpecies of earth capable of forming, in combination 
ith alkalis, tranſparent glaſs. But the name which 
e prefer is Alice, derived from that of filiceous earth, 
hich has been likewiſe given it becauſe it is conſtant- 
found in ſilices. | 
The ſecond kind of earth which we copfidis as 
mple and pure, is pure argillaceous or aluminous earth. 
he following properties conſiderably different from 
ole of the former ſpecies, form its peculiar character. 
lowever pure, it is almoſt always opaque ; or if it en- 
r into any tranſparent ſtones, thoſe are much infe- 
or in tranſparency to filiceous ſtones. It is always 
Iipoſed in thin layers or laminæ, one above another. 


M2 | | This 


* Some chemiſts, however, talk of the e fuſion of n as poſ- 
le by the help of oxigenous gas. 
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This difyolicion SOR to the cryſtalline: tn 
which the former ſpecies conſtantly affects. Thony | 
it have no ſtronger taſte than filiceous earth, wlll 
it appears to act in ſome manner on our organs; fark 
adheres to the tongue: which property naturalifh a 
preſs by faying, that it ſticks to the tongue. Its force 
aggregation is never ſo ſtrong as that of the form 
earth; for which reaſon argillaceous ſtones are now 
very hard, but may be broke by a blow with a han 
mer, without being cut or ſtruck till they give in 
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hke ſeintillating ftones. The aggregative force oil 14 
aluminous earth being ſo weak, renders it much mon 1 
ſuſceptible of combination than the other kinds; al M 
pt | ithel 
accordingly clays are much feldomer found pure tha equa 
either quartz or rock-eryſtal. From this it may nem 
eaſily inferred, why clays are almoſt always colon. 
and why few of them poſſeſs all the properties of M the o. 
aluminous character in any eminent degree. Au ..: 
nohis earth ſuffers an alteration from the action of het ed 
to which ſiliceous earth is not liable. Inſtead of nWW.....; 
maining, like the latter, unchanged when expoſed nic! 
an ardent heat, it acquires an addition of aggrega wrou 
force. It even aſſumes, in ſuch circumſtances, u mit 
of the properties of the filiceous, its hardneſs and an Th 
fon to combination. Water acts on aluminous cali de n. 
penetrates into its ſubſtance, adheres to it, and rende pure. 
it foft and ductile. The exiſtence of this combinati . 
appears from the difficulty with which the adheli cell 
between theſe two ſubſtances is overcome, a ſtrong an hi 
long continued heat being neceſſary to effect a ſepa te a 
tion between them. The properties which this ſpec t - 
of earth poſſeſſes of compoſing a paſte with water, al louri: 
becoming hard by the action of fire, render it a Sug 


valuable material in the arts. Laſtly, another pro 
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y of aluminous earth, which diſtinguiſhes it from the 
ons till more than any of the former, is its capa» 
Tity of entering into combination with a vaſt number 
WE: other bodies. So ſubject is aluminous earth to the 
W finity of compoſition, that we find it a principle in 
any compounds: and for this reaſon we have enu- 
erated and deſcribed its properties the more at large, 
in order that it may be readily recogniſed when ob- 


bu ned in analyſes. 0 

in Theſe are the two kinds of earthy matter which ap» 

* Pear worthy of being conſidered as diſtinct claſſes, and 
nt 


likewiſe as elementary ſubſtances, ſince they have not 
u vitherto been decompoſed. We are not ſufficiently 
acquainted with their origin, their formation, and their 
chemical properties, to pronounce, as ſome chemiſts 
have ventured to do, that one of them is ſimpler than 
che other, and that the other is nothing but a modifi- 
cation of it. We cannot think ourſelves as yet autho- 
riſed to advance, that the earth of rock-cryſtal, or ſili- 
ceous earth, is the baſe of the aluminous, to conſtitute 
which it only needs to be attenuated, divided, and 
wrought up in a particular manner; becauſe no che- 
miſt has hitherto accompliſhed ſuch a tranſmutation. 

The two earthy matters, of the properties of which 
we have here taken a general view, are ſeldom found 
pure, Rock-cryſtal i is the only body which affords ſi- 
liceous earth in this ſtate ; doubtleſs becauſe it is ex- 
ceſſively hard, and pollen the force of aggregation in 
an high degree. Even there, it is often coloured by 
the addition of ſome extraneous ſubſtance. In quartz 
it 1s ſtill oftener altered by combination with ſome co- 
louring matters. But aluminous earth is ſtill ſeldomer 
found pure, In ſhort, almoſt all the earths and ſtones 
which naturaliſts have diſtinguiſhed by different names, 
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are compounds of one or two fimple earths, or of fn 
earthy ſubſtances, particularly of chalk and magneſy 
and ſometimes of metallic matters, of which iron q. 
curs the moſt frequently. To be convinced of thi 
the reader needs only to caſt his eyes on M. Monnet 
work, in which he has arranged ſtones according g 
their eonſtituent parts. That chemiſt's plan of u 
rangement certainly merits no ſmall praiſe ;- but whik 
it exhibits to view all the advantages which litholog 
can derive from chemiſtry, it at the ſame time ſhow 
how far we are from an accurate and certain claſſi. 
cation of ſtones according to their chemical properties 
'This ſubject falls under our . in the en 
chapters. 
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CHAP  L 


General View of Mineralogy :\ General Diviſion of Mi- 
nerals, and particular Diviſion of Earths and SORES 4 4 
their various Characteriſtica. 


LL the bodies of the globe which we inhabit are 
the objects of natural hiſtory. So grand and 


ſublime is this ſcience, when conſidered with a view 


to its general ſcope ! ſo extenſive, when traced through 
all the minute details into which it enters! Its ob- 
ſervation ranges from the meteorous phænomena of 
the atmoſphere to the changes which the matters de- 


Ppoſited in the ſtrata of our earth undergo. All the 


bodies ſcattered over its ſurface, ſeas, lakes, rivers, 
brooks, mountains, hills, valleys, plains, and caverns, 
engage the attention of him who cultivates natural hi- 


M4 ſtory. 
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ſtory. The inanimate matter of the globe, * th WS: crea 
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animals inhabiting it, are equally the ſubjectz oro the 
curious inquiry. The eye of genius may indeed cor var 
prebend the whole under one grand and extenim tua 
view: but humble ſcrupulous obſervation confine i ſons t 

ſelf to minute detail; detaches the ſeveral parts of 7. 
it great whole ; examines them apart from one another; | Ve 
[| a and thus divides the ſcience into a number of ſopany terior 
it branches, Many a man of invincible perſeverance, WW into 1 
4 has ſpent his life in obſerving and deſcribing the ma. earth 
it ners and operations of inſets ; and yet the ſubjed h die; 
It not exhauſted, like 1 
Ft The ſtudent might t ere be deterred from the WS L 
ſtudy of natural hiſtory as too arduous and diſguſting : tho: 

taſk ; but thoſe who have ſucceſsfully proſecuted the are, 
ſcience, have endeavoured to ſmooth the difficulties d pow 


the road to its attainment, by adopting means for ren- 
dering it eaſier of comprehenſion, and for aſſiſting the Tl 
memory. Theſe are called methodt. They conſiſt in deſe 
arrangements of natural bodies, according to their natu 
properties. The characteriſtics on which ſuch a cla. WW rals 
ſification is founded . to be fiiking and ima. WW thei 
T1able. | rals, 

One of the moſt diftint and important is a divio cio 
of all natural bodies into three great orders, which at ner 
named kingdoms ; the mineral, the vegetable, and the the 
animal. Though the two laſt of theſe ſeem to poſlel of! 
ſome leading properties in common, yet the difference ma. 
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between them in point of form and exterior organi apr 
: | tion is ſufficient to make us conſider them as ſeparate ma 
i] orders. As 


Minerals compoſe the ſolid maſs of the YR or at wh 
leaft its exterior cruſt through which the efforts of Wi nic 
i} men have penetrated, Their bulk and dimenſions ar 
ial 
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: creaſed only by the juxta· poſition of their. parts and 
by their attractive foree. They are liable to no change 


or variation, but ſuch as are occaſioned by the mu- 
121 chemical action of bodies. And for theſe rea- 


ſons they are named rude, inorganized, inanimate ba- 


dies. 


V egetables, again, oral by the operation of an in- 
terior power: they have organs to refine and convert 
into nouriſhment, the juices which they derive from the 
earth and the atmoſphere. They ſpring up, live, and 
die; by a real Senenetion. n pa other bodies 


like themſelves. 


Laſtly, Animals have organs more complex than 


S thoſe of vegetables; undergo more rapid changes; and 


are, from their ſuperior ſenſibility and loco-motive 
powers, much more ſubject to the influence of ſur- 
rounding bodies. | 

The branch of natural hiſtory _ os the 
deſcription of minerals, is named mineralogy. The firſt 
naturaliſts who-attempted claſſification, arranged mine- 
rals into a great many claſſes. They admitted into 
their arrangements, as ſo many diſtinct orders of mine- 


| rals, water, earth, ſand, ſoft ſtones, hard ſtones, pre- 


cious ſtones, figured ſtones, ſalts, ſulphur, pyrites, mi- 


nerals properly ſo called, and metals, & c. Concerning 


the progreſs that mineralogy has made ſince the days 
of Henckel, one of the firſt who wrote in a methodical 
manner on this department of natural hiſtory, till the 
appearance of M. Daubenton, whoſe claſlification is a 
maſterpiece of accuracy and preciſion, the reader may 
conſult the ſyſtems publiſhed during that period; of 
which a collection has been made by M. Mongez ju- 
mor F, He traces the ſucceſſive improvements which 
be | | „ the 

* Manuel du Mineralogiſte.— Paris, 1784. | 
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Cramer, Henckel, Woltersdorff, Gellert, Cartheufer 
Juſti, Lehman, Wallerius, Linnæus, Vogel, Scopdl 
Rome de Lille, Cronſtedt, De Borne, Monnet, Berg. 
man, Sage; concluding with -thoſe of M. Dauber 
ton, who has accompliſhed all that could -be wiſhed, 
To make ourſelves acquainted with minerals, the 
firſt thing to be done is, to diſtinguiſh them into f 
many claſſes marked, each by ſome leading and di. 
ſtinct properties. We ſhall accordingly divide then 
into three. Under the firft, we ſhall arrange thoſe tones 
and earths which are infipid, infoluble, and incombu- 
ſtible: under the ſecond, ſaline matters, having a ftronger 
or fainter taſte, ſoluble in water, but incombuſtible: 
and, under the third, combuſtible ſubſtances, inſo- 


luble in water, and affording either a weaker ot 


ſtronger flame when expoſed to the contact of fire, 
and at the ſame time not excluded from the accels of 
alr, 

- Moft of that part of the maſs ifs our globe with which 
we are acquainted conſiſts of earths and ſtones, which 
by their infipidity, inſolubility, and incombuſtibility, 
are diſtinguiſhed from ſalts and inflammable bodies 
Being regularly arranged in ſtrata or layers, they form 
mountains, hills, and plains; in mountains, they are 
diſpoſed Either in huge ſhapeleſs maſſes, or in inclined 
horizontal layers; in plains, they are ranged in bo- 


rizontal ſtrata, and covered with a bed of vegetative 
earth, produced by the accumulation of the remains of 


organized bodies. Often, however, ſuch large maſſes 


appear under a regular cryſtalline form in ſubtern- 


neous cavities or clefts. Moſt of them appear to hare 
been formed by the action of water; and it is conti- 


nually dividing, eee, and tranſporting them 


from 
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ſtom one place to another, and cauſing them to under- 
go many other changes. The natural hiſtory of theſe 
bodies conſtitutes geology and litholagy the firſt treat- 
ing of earths, the ſecond of ſtones: But the two ſnould 
be united under one claſs; for all earths, excepting 
mould formed of the reſidues of putrefied organized 
ſubſtances, are nothing but ſtones, the aggregation of 
which is deſtroyed ; and ſtones again are formed by 
the union of earthy matters. „ 
As there are a vaſt number of different kinds of 


Lkarths and ſtones, and a knowledge of them is highly 


important in ſcience as well as of great uſe in the arts 
of life; philoſophers have ſought to diſtinguiſh them 


| from one another, and to give certain directions for re- 


cognifing them wherever they occur. Ancient natu- 
raliſts did not think of dividing them into diſtinct claſ- 
ſes by their peculiar properties; they were content 
with deſcribing their general qualities, and followed 
the order of their real utility or fancied value. Few of 
the ſtones, therefore, mentioned by Pliny in his natu- 
ral hiſtory, can now be found. Modern naturaliſts, ob- 
ſerving the inconveniences which attend this way of 
deſcribing ſtones, have adopted a different method, in 
order to eſtabliſh more obvious and laſting diſtinctions. 
By obſerving their exterior and ſenſible properties, they 


have arranged them into orders, genera, and ſpecies; 


and have thus rendered the ſtudy more eaiy and ad- 
vantageous. | | 
Form, hardneſs, interior ſtructure, colour, and the 


appearance they exhibit when broken, are the proper- 


ties which have been aſſumed as characteriſtics of 
To theſe ſome naturaliſts have ad- 


ded ſome of their chemical properties, eſpecially the 


manner in which they are affected by fire, and the al- 


terations 


— — — ————— ꝑ — ß ¶́¶ꝓ rmU—— 


x83 Form, a Cbaracteriſtic of Stoner. 


terations Which they ſuffer from acids. Let us 1 of 15 7 
amine each of theſe properties, in order to underſtan { ay i ; 
the application of | the general principles of litho. bu 5 
logy to the particular hiſtory of each of the genera Wl © 
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fy CI 2 Form conſidered as a | Chara&eriftic of Stones, 


| 


BY the form of ſtones, we underſtand the order and 
relative arrangement of their ſurfaces. The eye, at 
the very firſt glance on a collection of ſtones. in a cabi- 
net, perceives ſome of them to be of a regular geome. 
trical figure, and others irregular maſſes ; and obſerves, 
that regularity of form is in ſome inſtances ' accompa- 
nied with tranſparency, in ſome with opacity, Uni- 
form: obſervation has eſtabliſhed it as a certain faR, 
that ſome ſpecies of ſtones always follow a particular 
mode of eryſtallization ; while others never appear but 
in irregular fragments. Several naturaliſts are of opi- 
nion, that all ſtony matters poſſeſs the property of al- 
fuming a cryſtalline form; that ſome indeed poſſeſs it 
in an higher degree, and diſplay it more invariably 
than others, but that all have ſome peculiar cryſtalline 
form, which appears in their minuteſt particles. 
Such is the opinion of M. Rome de Lille, who has gi- 
ven a very copious and accurate hiſtory of the various 
eryſtallizations of mineral ſubſtances x. That. philo- 
ſopher arranges the forms in which ſtones and all other 
mineral bodies appear, under the three denominations 

| of 


* Voyez fa Criſtallographie, 2d edit. Paris 1783. 


* 


\ 


of determinate, indeterminate, and confuſed cryſtalli- 
ation; and ſhows, that there is no mineral ſubſtance 
but appears in one or other of theſe ſtates. But the 
truth is, ſo many of them affect the ſecond mode of 
cryſtallization, and the third, which is irregular and 
difficult to be diſtinguiſhed, that we cannot gain a ſuf- 
ficient knowledge of the cryſtalline form of ſtones, to 
authorize us to aſſume this as one of their determinate 
characteriſties. Yet a number of mineralogiſts haveform- 
ed general ſyſtems of lithology and mineralogy on the 
principle of the regularity of the form of ſtones and 
minerals. Linnæus was the firſt that adopted this plan 
of claſſification ; and though he has not entirely ar- 
compliſhed what he propoſed in introducing it, he at 
leaft directed the attention of ſacceeding naturaliſts 
to this property of ſtones, and opened the way which 
has led to all the diſcoveries which have fince been 
made on this ſubject. 

Such is the Rate of the preſent opinions concerning 
the connection between cryſtallography and the ſtudy 
of ſtones and minerals. It explains the formation, and 


ſometimes the nature of theſe ſubſtances; and often 


helps us to recognize and diſtinguiſh them from one 
another : but it is not adequate to form the baſis of a 
complete ſyſtem of mineralogy ; it is only 'one of the 
means to be employed in a claſſification of minerals. 
That eminent philoſopher M. Rome de Lille, to whoſe 
labours we are indebted for ſo much of our knowledge 
concerning the peculiar forms of minerals, has not 


founded his diviſions of theſe bodies on their cryſtal- ' 


lization alone: inftead of making them form the great 
principle of his claſſification, he has only examined and 
deſcribed the forms of mineral ſubſtances, claſſed ac- 
cording as their nature is ſaline, ſtony, or metallic, and 
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according to the vari 1 
| 8 rious combinat! 3 
enter. „„ mations into which they 
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HERR are a great many varieties of th Toe. 

| | e ag: 5 
bs 5 1 particles of ſtones, of which 1 
— 1 happily availed themſelves to diſtin- 
ot. trom one another. Some have ſuch ſtrength 
aggregation, and ſuch a degree of hardneſs mu 


they yield not even to the bòſt tempered- ſteel, ſuch 
, luck as 


2 5 ee ſtones. Others yield, and may be 
1 2 but not without difficulty, ſuch 
4 _ => hard grit-ſtone, porphyry, and gra- 
2 oo of t © e ſtones. when ſtruck ſmartly againft 
15 e produce a great many ſparks; which ; 
perty has gained them the name of nen or nee 
ſcent ſtones. Thoſe ſparks are minute Ma 


from the ſteel by its collifion with the ſtones, and kind: 


led by the heat which 
that collifion prod | 
e ſo intenſe, that the ee ee 
om the ſteel are melted; and if they be collected = a 


piece of white paper and viewed through a magnifier, 


they will appear a parcel of half-calci itri 

ſcoriz, like the arofs of OY gf wu eB ty 
act in this manner on ſteel are not all of the far wor 
ſity, but vary from the hardneſs of gems _ = 
ae to the ſoftneſs of ſand- ſtones and vitrifiable 
reccias recently formed, they muſt afford a Wannen 4 
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a lels quantity of ſparks, according to their reſpective 
degrees of hardneſs. 

There are a great many other ſtones, the aggregütive 
ſorce of which is much leſs conſiderable, and which 
are ſo ſoft that they may be eaſily cut with ſteel inſtru- 
ments. Some of them, ſuch as marble and alabaſter, 
are ſuſceptible of a fine uniform poliſh. The reſt, and 
among theſe almoſt all argillaceous ſtones, admit only 
of an imperfect pohſh, and always retain a dull, grea- 


ſy appearance. We can at any time judge of the hard- 


nes of thoſe which poſſeſs this property in ſo mode- 
rate a degree, and of the poliſh of which they are ſu- 
ſeeptible, by wetting their ſurface. This fimple pro- 
' ceſs communicates to them a momentary poliſh, which 
diſappears in proportion as the moiſture evaporates. 

It is to be obſerved, that many other ſtones beſides 
the claſs of igneſcents produce a real ſcintillation when 
ſtruck againſt ſteel; the reaſon of which is, that ſuch 
tones are mixtures, containing ſome igneſcent parts. 
Thus, ſome kinds of marble, and many calcareous 
breccias, ſcintillate when ſtruck againſt ſteel; be- 
cauſe they contain quartzoſe or flinty particles, inter- 
mixed with the calcareous matter of which they are 
moſtly compoſed. 

The gravity of ſtones is n proportiemod to 
their denſity, Some naturaliſts have conſidered this 


property as of great importance in a claſſification of 


ſtony matters. M. de Buffon conſiders ſpecific/gravity 
as one of the beſt means to enable us to diſtinguiſh 
their particular character. But ſuch nice and accurate 
experiments are neceſſary to determine the relative 
gravities of ſtones, that this property cannot very well 


be afſi en as the baſis of a lithologic method; as plain- 
neſs 
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ALL ſtones when broken diſplay; a certain arrange. 


ment of their integrant parts, an interior contex. 


ture and diſpoſition of their particles: but this, ſo fu 
from being uniformly the ſame, is 1afinitely diverſified 
through the various claſſes of ſtony ſubſtances, To 

this appearance which ſtones preſent when broken, li- 
thologiſts have given the name of fracture. By obſer | 
ving it, we may learn ſome particulars which will be 


of uſe to help us to diſtinguiſh their peculiar charac- 


ters. From a compariſon of ſuch obſervations as have 


been made on the interior ſtructure of ſtones, it ap- 


pears that the ſeveral forts of fracture which they af. 


ford may be reduced under. certain heads. Some, 
like glaſs, give ſmooth poliſhed ſurfaces of a cur- 
ved figure. This is denominated; the vitreous frac- 


3 — ; it appears very diſtinctly in rock-cryital, quartz, 

— C. 

Others again Ae ſurfaces, which are uniformly 
ſmooth, but in their figure alternately convex and con- 

cave. The pieces may be neatly te-united. This is 


called the conchoidal fracture. The correſpondi ng con- 
vexity and concavity are of various forms and fizes; 


vide, narrow, round, oblong, deep, ſhallow, &c.; 
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Une kinds of flint, Jaſper, ie and peu · 


flex _ 
There is another kind of 1 which when bro- 


ken exhibit on their new ſurfaces an aſſemblage of _ 


round projecting points, ſimilar to grains of ſand 


worn by water : this is called the granulated frattufe, 


and is very obſervable in ſand- ſtone. The fize and 
C other varieties of the granulation conſtitute a number 
of diſtinctions arnong the ones of this ſpecies, ſerving 
to diverſifiy their characters. It is of this ſpecies we 
ſpeak when we ſay fine or coarſe grained ſtones: 


Laſtly, There are many ſtones, the fracture of which 


ſhows them to confiſt of ſmooth equal laminæ, diſpoſed 
one over another; Moſt of thoſe are ſtones which bear 
the name of /pars ; and this is therefore denominated 


e. parry fracture. Theſe lamine differ from one ano- 


ther in extent, magnitude, thickneſs, tranſparency, and 
W poſition with regard to the axis of the cryſtallized 
fone; for all the brilliant tones of this fracture exhi- 
bit a real cryſtallization. Such as are dark and with= 
out luſtre, are only ſaid to be lamellated, not ſparry. 
The diſpoſition: of the laminæ, ſo much diverſified in 
gems, and calcareous, vitreous, and ponderous ſpars, is 


what occaſions the brilliancy of talc, and the ſeveral 


kinds of feldt-ſpar, ſuch as eat's eye, the eee the 
labradore ſtone, & c. 
Some writers on this ſubject have arranged flones 


according to their fracture, confidered in conjunction 


with their general form. In the year 1755; Cartheu- 
ſer publiſhed a ſyſtem of mineralogy, in which he di- 
ſtinguiſned ſtones into lamellated; fibrous, ſolid, and 


granulated. But fracture alone is inſufficient for the | 
principle of a claſſification of ſtones; ; it muſt be taken 
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THAT diverſity of colours which we obſerve in 


Alters 
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d, flowere 


together with the other characteriſtics which are en 
* in this chapter“. 


IV. Colour conſidered as a Characteriſtic of Stone, 
v. Alte 


= "ſtones, is occaſioned by the various combuſtible 9 
metallic ſubſtances which enter into their compoſition 


Sometimes the whole ſtone is of the ſame colour, a EvERAL 


ſometimes variegated. The colouring part of ſtones the ext 
generally an accidental property of their nature; Have exte! 
preſence of which is not abſolutely neceſſary, and which ies, with 
is liable to great varieties. There are indeed ſomf ion. The 
kinds of ſtones which are pretty uniformly coloureh from the: 
ſuch as cryſtallized gems, ſchorls, and tourmalines Hiſts as an 
and in theſe the colour may be aſſumed as a charadte its peculi⸗ 
Tiſtic. But as there are other ſpecies, and more eſpe-Miſprives ſon 
cially varieties, of which it cannot be conſidered ey and ha 
diſtinguiſhing property, lithologiſts therefore wy na tering the 
refer to it as a principle of claſſification. rock- cryf 
Where colour may be conſidered as a charakter denſity ar 
property, we muſt diſtinguiſh between ſuch ſtones ¶ of heat: 
are all of one colour, and uniformly opaque, or u nutable i 
formly tranſparent, and ſuch as are variegated wi chorls, 2 
ſpecks or veins; we muſt likewiſe take notice of theWWlaſily, th 
number of the colours which appear in any mals tones, w. 
ſtone ; as in marble, tor inſtance, there are fometimaMſtroying t 
no fewer than fix or ſeven. According to the numberin water, 
| FE. EET ; | ani managed 
3 5 ſome ſtor 
Voyeꝛ L' Introduction a la Sciagraphie de Bergman, par M. Mu it commi 
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ind the diſpoſition of the colours in thoſe bodies, they 
re diſtinguiſhed into ſtones of one, two, three, or four 


olours, variegated, ſpotted, veined, punctuated, cloud- 
d, flowered, figured, herboriſed, &c. 8 


1 


V. Alteration produced 5 Fire, confidered as a Cha- 
Fan of 5 tones. 


CEvERAL mineralogiſts, not content with obſerving 
the exterior and more. obſervable qualities of ſtones, 
have extended their inquiries to their chemical proper- 
ies, with a view to aſſume theſe as grounds of diſtinc- 
tion. The particular alteration which any ſtone ſuffers 
from the action of fire, is conſidered by many litholo- 
piſts as an excellent mean for enabling us to aſcertain 
ts peculiar nature. They have obſerved, that fire de- 
rives ſome ſtones, ſuch as quartz, of their tranſparen- 
Y and hardneſs, without changing their nature or al- 
ering their eſſential properties: others again, ſuch as 
rock-cryſtal, have been found to loſe not even their 
denſity and tranſparency when expoſed to the action 
of heat: and others have been found fuſible and tranſ- 
mutable into glaſs of various colours; of which kind are 
Ichorls, zeolites, aſbeſtos, amianthus, and granites : 
laſtly, there are ſtill many others, ſuch as calcareous 
ſtones, which fire deprives of part of their weight, de- 
ſtroying their conſiſtency, and rendering them ſoluble 
Win water, without melting them. Other experiments, 
managed with more careful attention, have ſhown, that 
ſome ſtones loſe their colour by fire, and that to ſome 
it communicates a deeper ſhade. Such 1 in general is the 
7 N 2 2 re- 
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ingenious contrivance of Bergman's. Yet notwith 


neceſſary apparatus is ſo incommodious, that it ca 
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and borax ; and the proceſs may be performed in any place where! 
candle can be ſheltered from the wind. Complete apparatus for ti 
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Brown's, bookſeller, near the Strand, London. 
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reſult of the experiments of Meſſrs * D' Arcet, wi 
many other chemiſts. 

To complete the natural hiſtory of Aint; it is nec 
ſary to take notice of theſe alterations, and to mat 
their differences. It appears in general, that limpl 
ſtones are liable to the leaſt alteration of their prop 
ties by fire; and that in proportion as a ſtone is man 
or lefs componnd; it is more or leſs ſubje to ſuch y 
alteration. But ſtill the obſervation of theſe alteration 
cannot be of much benefit to lithologiſts, as the ex 
riments neceſſary to diſcover it are tedious and dif 
cult; whereas the properties aſſumed: as charaQeriftig 
in a claffification of ſtones, ſhould be-ſuch as are obviay 
to the eye, or at leaft may be diſcovered by a ſim 
expeditious proceſs. 

Sometimes, indeed, when we cannot-determine the 
nature of a ftone by obſerving its external properties 
we may have recourſe to the alteration which it fuffen 
from the action of fire, by means of the blow-pipe, u 
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ſtanding the ingenious ſimplicity of this invention, the 


ſcarce be rendered portable, fo as to be uſed in a liths 
logic excurſion, but muft remain confined to the labs 


ratory *, 


Wy 


* Sce Bergman on the blow-pipe, at the end of his Chemical I 
fays, tranſlated into Engliſh by Dr E. Cullen. London, 1784. 

All the apparatus neceſſary is a blow-pipe, a piece of charcoal 
fmall filver ſpoon, and three ſmall phials containing ſoda, fuſible fak 


purpoſe, in a box no larger than a book in twelves, are ſold at a dc 
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8 7 N ; 


v. The Aftion of Acids confidered as a dale 
of Stones. | 


1 


4 CIDS are the e ofteneſt uſed in i 


Though we have not yet treated of theſe ſalts, yet 


re muſt here ſay a few words of the phænomena 
yhich ſtones exhibit when brought into contact with 


hem, The greater part ſuffer no alteration from acid 
[ts ; but ſome diſplay a very obſervable motion, and 


in agitation ſomewhat like a ſlight ebullition, if a drop 
f the nitric acid be cauſed to fall through a glaſs-tube 
on their ſurface. This phænomena bears the name of 
ferveſcence, It is owing to an aeriform ſubſtance, 
which being diſengaged from the ſtone by the action of 
he acid, riſes thro? the acid in a number of ſmall bub- 
les. Thatelaſtic fluid is itſelf a peculiar acid, diſenga- 
red by the more active acid poured on the ſtone, and 
is the product of an actual decompoſition. All calca- 
reous ſtones exhibit this efferveſcence when brought 
into contact with acids: the nitric acid produces the 
moſt powerful effects, and is moſt commonly employed 
on ſuch occaſions. The diſengagement of an aeriform 
acid is a proof that the matter from which it iſſues is a 
line combination: But as this combination is inſo- 
luble, and without any diſcernible taſte, and as it 
compoſes moſt of the exterior layers of the globe of 
the earth, naturaliſts always conſider it as a a ſtony ſub- 

ſtance. 
Stones may therefore be divided into efferveſcent 
and non-efferyeſcent. And a ſmall phial full of nitric 
"M 2 1 
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acid homes of conſequence a neceflary article in ex. 
curſions to examine and collect ſtones. This, together 
with the magnifier and the ſteel, are all the inſtrumen 


which the lithologiſt needs to Jace with him on ſuch] 


an expedition. 

Since Bergman ec bed the examination of 
ſtones by fire with the blow- pipe, they are alſo aſſayey 
with ſoda, borax, and fufible ſalt, which act variouſy 
upon them according to the differences of their nu. 
ture, but generally produce fuſion in ſome degree, to. 
gether with other phznomena. We ſhall explain thi 
method of analyſing ftones more particularly in the 
chapter in which we treat of all the methods of ellett 
N chat 2 2 82 als, 
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The Lithologic Method of M. Daubenton, ietrafed. 
Jew: Br Tableau l + Mineralogie. 


a methodical arrangement of ſtones, has given a 
more accurate or perſpicuous claſſification than M. 
Daubenton. The ingenuity with which this naturaliſt, 
ſo deſervedly celebrated, has contraſted the character- 
tics of thoſe ſubſtances, renders his method more ac- 
urate and uſeful than any before propoſed. The 
properties which he has aſſumed as characteriſtics are 
all invariable and obvious. They are chiefly regula- 
rity or 1rregularity of form; the various degrees of 
ranſparency and opacity ; conſiſtency or hardnels ; 
he poliſh-of which ſtones are ſuſceptible; the form or 
eſpective arrangement of the integrant parts, which oc- 
ations the vitreous, conchoidal, granulated, lamellated, 
and ſpathoſe fractures ; colours, in thoſe inftances in 
which they are not accidental ; a duſky, brilliant, or 
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prove upon the perſpicuity and accuracy of M. Dau. 
' benton's ſyſtem, all that we ſhall here do, is, te1y 

before our readers his diviſion of earths and-ftones, » 

he has exhibited it in 2185 Tariras M ethodique de Mi. 


A 


.* Tahleay Methodique des Mineraus, fuivant leurs different, u. 

tures, et avec det caracteret diſtincliſ, apparent au facites d reconmitre; 

par M. Daubenton, &c. Paris, chez Demonwillr, Farmen Debure, Dj 
ot e, *. c. in-B. de 36 * | 
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FIRST ORDER 


or MINERALS. 


SANDS, EARTHS, anp STONES . 


Theſe SubRances melt not in Water, like Salts, 
burn not like Combuſtible Bodies, nor di Yplay the 
Mare of Metallic Matters. 


| CLASS FIRST. 
Stones which give Fire with Steel. 


Genus ; - Quartz. 


| Cryſtalline 8 uhſtance, Fracture vitreous, nat lamellated. 


Species J. Opaque, OF r ſemi-tranſparent Quartz. | 


2. grained. 
Varieties. $3. lacteous 


4. fohated 
5. eryſtalliaed 
| * 
Species II. 
f I * 
— ́AàrMgñ————ͤ — 


Here we give only part of M. Daubenton's table; but in the hi- 
ſto of ſalts and eombuſtible bodies, his diviſion. of thoſe matters ſhall 


be ntroduced, As we follow that table ſo faithfully as to copy even 
| the 
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Species L. — Quartz, Rock Cnrsrar, 


* 150 e of bs fides, with or without a fix-fite 
1 e * | 


=> 1. cryſtallized 
. rough e 


3. white 
4. red. BOHEMIAN RUB. 
| | 13 yellow. OCCIDENTAL 
£0 18 | TOPAZ. 


Varieties. 1s. ruddy, or blackiſh. | 


— = 


| 7- green 9 
8. blue WATER SAPPHIRE, 
9. violet. AMETHYST 


* 


10. irideſcent. | 
Species III. 


* 
* 


+ 
* 


— 


the characters in which the feveral parts of it are printed. we ſhall here 


ſudjoin the beginning of the author's prefatory account of it. 


„ Since the year 1779, this table has been exhibited in mahuſeript, 
& in the Hall of the College Royal, during the courſe of my lectures, 
* and many copies of it have been taken. I have made repeated al- 
« terations, according as I received from others, or acquired by my 
* own obſervation, new: information reſpecting mineralogy. I have 
© even given up for a time my deſign of exhibiting on my table the 
60 


reſults of a chemical analyſts of the different minerals it contains, as | 
% had begun to do, becauſe there has not yet been a ſufficient num- | 
&.ber analyſed. My chief object in drawing out this table was to fa-/ 
« cilitate the ſtudy of mineralogy. The beſt means for diffuſing the 
4 knowledge of the ſciences is to fimplify their elements: Methodical 


arrangements contribute to that end. For though it be impoſlibk 
«to include all the properties of natural bodies, in any claſſification of 


« them, yet ſuch a claſſification is uſeful, convenient, nay, even te- 


_ 0 


SMOKY TOPAZ 


8 peci 


——5— 


« ceſſar 
« now 1 
« in wi 
« mine! 
« rals 2 
« riet1c 
« in It 

«PT 
« able 
“ cap 
« nien. 
6 ters 


5 
. 
— 


» 
ct. CEE” re ES YT OT TIT w 2 8 
1 . .- OSA * 
_ l - 2-46 2 — PT. — n — - — — — 
= — —ů— — — 
' — = — — 1 2 — — — — <w —— — 
— —— ne — 
a —— — — - CER 
— 2 — Ps " = 
__ 9 


1 


. 203 1 
| Species III. Quartz 3 in agglutinated ee, Grit- 


ſtone, or Siliceous Kr 


1 3 
granulated 7 
: u. bard grit-ſtone 
5 2. friable 
e eee 3. Levant grit · tone. Very e 
NF 
| Varieties. $: 4+ filtering tone. Porous 
| 5. glittering 
6. veined, 757+ 3.4% 3, 193 wh 
7. di;playing figures of plants 
1 8. W BY 


* 


Species IV. Quartz, in ſeparate grains, Saum, 


vitreous ſurface, 
: 1. angular 
Variets 2. round 
88 8 3. moving 
4. fluid. 


Species 


« ceſſary. In the firſt volume of my Lectures on Natural Hiſtory, 
© now in the preſs, I ſhall give a particular explanation of my table, 
«© in which both the advantages and defects of my arrangement of 
minerals will be pointed out. Here I ſhall only obſcrve, that mine- 
« rals are in this table diftributed into orders, claſſes, ſpecies, and va- 
« rieties. The diſtinctive charaReriſtics or each article are printed 
in Italie characters. 

** The names in Roman capitals are thoſe which I think moſt ſuit- 
« able to the things which they are uſed to denote : Thoſe in Italic 
© capitals are ſynonymes; the uſe of whichgs attended with inconve- 
* niences, and which are inſerted only that the knowledge of the mat- 
* ters which they denote may be the eaſier acquired. 
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| $48 Species ba. Quartz in concrete Maſſes. 
= | . and * Breeeins or the 8 


| | | - Cn 9 1 - _ 
| | Tonk 9 . \Sami-tranſparent "ANY 
=: vitreous frackure, ſometimes conchoidal, 


| Species J. Agates, | 


of all colours, except milk white, ine red, . 
and 8275 | 

1. endet 

2. punQuated 

3. ſpotted 

4. veined 


„ - & . $- O8J® 
Varieties. J 8 
7. preſenting the figures of 
| herbs 
8, n the appearance of 


moſs 


= 


Species IL nne 
8 lactecus tranſparency. 


1. reddiſh 
2. blueiſh 
3. veined 
| 4- onyx 


| 5. irideſcent. opal 
Varieties #{ 6. round and ſolid. orazoLs 


| 7. round and — ENHS- 
| DRALS 

| 8. in ſtalactites 

9. in ſediment 


1 10. hydrophanes 


Species 


Fpect 


Spec 
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1. pale 


2. 
3. onyx 


4. exhibing figures of herbs 
figures of herbs 


nt 


” 4 
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Species ZI. Carnelians, 
5. in ſtalactites 
orange colour. 
2. veined 
3. onyx 
4. preſenting 
5. blackiſh 


Varieti 
Flints, 


— 


ef V. 


Species V. 
Species 


I. with tubercles 


gray, white, reddiſh, blackiſh. 
2. in layers 


— 


% 


Species VT. The Praſeum, 


green. 


r. green 


2. clouded, 


3. ſpotted 


greaſy poliſh, 


Varieties. 


Ty 
2 
& 
O 
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1. whitiſh 


2. olive coloured 


3. green 


— 3 


3 


| * Species vn Petrofilex, ANNIE AN 5; 
ET | tranſparency of wax, conchoidal fracture. 


lad F ty white 5 
3 3. veined. 15 


£3 


Genus Ul. Opp Stones, 
vitreous fracture, Sometimes conchoidal or duſty. . 
1 Mun Stone, 5 5 


: more or fe porous. , 
$5130 2 2% | 4 | ; Speci 


. 1. porous | 
aretics. 9 2. denſe, or full 


0 


Species K Pebbles, 


concentric In ers, | 


e a 1 1. ſpotted | 
0 | Too 0s RR | N Spec 
: „ N . 1 
Varieties. J 4. oculiform 
. exhibiting figures of herbs 
| 5 concreted into breccias. Pub: 
I DING STONES - 


* a 
© * 
4 1 * 


Species III. Jaſper, 
vitreous fracture, often duſt I without concentric 
Dn layers. : 
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| : I. green. 
Varieties. a ; 2. red 
13 3. yellow. 
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Genus IV. Seintillating Spar. Frrv-srarn. 


e 9 Feld- Spath, regularly cryſtallized. 


Ns il Ul 
Se = 

| 7. grey. N der e | wa 

8. white | WE; 

v 3 9. clouded | il 
11. veined | | 

12. onyx | if 

13. flowered | if 

14. univerſal | 1 

| 15- fragmentsenited in breccias 1 

; | ; . Mm! 

| Is 

ny 

"il 

1 
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1. in oblique (angled) priſms, f 

| four ſides. | 

2. in ſix- ſided priſms, with ſum-. 
mits of two planes 

; 3. in ten · ſided priſms, with ſum- 

55 | | - mits of four facets 


Species II. Feld-Spath in confuſed. cryſtals. 


" 1, white | 

2. pearl-grey. risn's EYE 

e red. 
4. red, with brilliant ſpangles. 

NATURAL Avaxtu ana 


g. green 
Varieties. 4 oo f 

7 
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Varieties. 4 
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. violet 

. with green and blue ftripes. 

| LABRADORE STONE 

9. with ſtripes of various colours. 
.  CarT's EYES 
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_ Genus V. Cryſtal Gena, 


<a and lamellated, not clerifiable by beat 
alone . . 


Epecies * Red, | 


i. One 8 | 

| 0 cryſtallized with 12, 24, wr 36 

| | facets. There are alſo yel. 

Varieties. 4 low, ard brown, Sc. gat- 
5 nels 

v7 | } 2. The balaſs-ruby, | | 

C _ Toſe-colour, eftaheral cryſtals 

Species IL Red and orange, : 


3. Spinell ruby, 
fire-coloured, cryſtallized lite the 
balaſs-ruby 
8 | 4. Vermilion, 
Varieties. . } | oryſtallized like the garnet 
5. Hyacinthe-la-belle, 
cryſtallized under 4 hexagonal 
| ſides, with ſummits, having 4 
— . 


| Species Ot. Orange-coloured, 


| 6. Hyacinths, 
Variety, © oryſlallized like the hyacinthe-le- 


3 | belle 
Species IV. Yellow, ©» 
| 7. Oriental topaz, 
cryſtallized in 2 pyramids of 6 
facets 


Varieties, 8. Saxon topaz, 
cryſtallized in PO of 8 
Ader, with ſummits of 13 

facets © 
Species 


F hecie 


8 pcie 


5 peci | 


9 ect 


Vo! 
* Ge 
Dauben 


Species IX. Indigo. 


Variety: 


Species VI, Green. 


Variety. 


Variety. 


Species VIII. Blue. | 


Variety. 


Variety. 
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n £ Yellow and green. 


9. Peridots, CHRTSOLITES, 
cryſtallized in priſms of 6 ftdes, 
with pyramids of 6 faces 
. ' FR 


10. Peruvian emerald, 


cry/lallized in 6 ſided priſms 


r 


Species III. Green and blue. 


11. Aqua- marine, 
cryſtallized like the Saxon to- 
par. 


12. Oriental ſapphire, 
cryſtallized like the oriental to- 
paz | 


13. Indigo ſapphire, 
Tu teen like the oriental to- 
38 and . | 


Species X. Red and violet . 


Daubenton. 


Vor. | 


Varieties. 


a: Gains formed without colouring matter are white. Note $5 N. 


14. Syrian garnet, 
cryſtallized like the garnet 
15. Oriental ruby, | 
cryſtallized like the oriental to- 
paz and ſapphire 


O | Genus 
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Genus VI. Tourmalins, Cryſtal Gems, 


tal, and electriſiable ek heat alone without fric. 
tion. E: 


" 1. Brafilian ruby, 
2 red in four-fided priſms, uit. 


pyramids of 4 facets 
2. Braſilian topaz, 


pot elect: 


Varieties, 15 


| | FJelloau, cryſtallized like the Bra. _ 
87 ſilian ruby Specie 
Genus VII. Tourmalins, 
electriſiable by heat alone without friction, laminæ not 
perpendicular to the axis of the cryſtal. 
1. Tourmalins of Ceylon, 
tranſparent, orange<coloured, 
very little channelled on the 7 
farface Spec 
2. Spaniſh tourmalins, 
tranſparent in a ſtrong light, 
| . orange-coloured, very much 
| channelled 
3. Tourmalins of Tyrol, 
IO fiſures traverſing the priſin 
Ty 4. Tourmalins of Madagaſcar, 
SHORLS OF MADAGASCAR, 
opaque, black 
. Lenticular tourmalins 
6. Peridots of Ceylon, 
yellow and green, very much 
channelled 
7. Peridots of Brazil, 
yellow and green, very much 
4 | channelled | 
8. Eme⸗ * All 
© nine- ſid 


Dauben 


a 


8. Braſilian emerald, 


/ 


i IS 8 green 
| Varieties. 9. Brafilian ſapphire, 


blue * 


Genus VIII. Shorls, 


wil ut ceftrifiable * heat without friction, opaque eryftals, or or 
long green ſemi-tranſparent needles. 


— 


n — Shorls. 


1. in oblique fn; with four 
ſides 

2. in fix-fided priſms 

5 PiERRE DE CROIX 

Varieties. ] 3. in ſix- ſided priſms; with ſum- 
mits of 2 facets, or pyramids 
of 3 or 4 facets 

4. in priſms of 8 ſides, with PR 

P mits of 2 facets 


Species II. In articulated fragments. 


1. ſpathoſe ſchorl, 
firiated with ſparry ſtripes 


Varieties. 2. in maſſes, ScyorL PAsTE 
brilliant points in the frac- 
ture 


— 1 — 1 


9 IX. Azure Stone, 


epague and blue. 


Varieties. } 1. purpliſh blue 


rr 
— 


* 
— 2 
=>, === 


2. blue 


—_ 


O 2 CLASS 


* . P 
— 


* All theſe tourmalins, excepting the lenticular, are cryſtallized in 
nine. ſided priſms, with ſummits of three or fix facets. Note of MH. 
Daubentan, 
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CGLASS'SECON p. 


Earths and Stones which neither give Fire with Stec, 
a d nor efferveſce with Acids. 
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Genus I. Clays, 


-— * 8 — — 


1 when moiſt they are ductile; when dry they are poliſh 
| ed by a flight rubbing with the finger. 


poliſh 


Orange 
=? 


* 
FFF ²˙ m tin ds eos bn, 7 
_ p — SS 
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Species J. Clays abſolutely infuſible. 


1. uſed to make pots for the glaſs. 
Varieties. houſe 
2. for tobacco pipes 


# A t jt 
* pl 3 N . . *%p, i 2 
n n 


Species II. Clays partly fufible. 


7 1. for porcelain 
| Varieties. 3 2. for Engliſh pottery. 
OR 3. for ſtone- ware 


th j Species III. Clays entirely fuſible. 


1. for common pottery 
2. for delf - ware 


= 
=_ Varieties. 3. for Dutch tiles 


4. for tiles 
5. for bricks 
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' Genus II. Shiſtus, 


ai gillaceous and foliated fracture. 
| 1. black ſtone 
2. common ſhiltus 
3. writing ſlate 
Varieties. 4+ poliſhing ſtones 

5. green ſtone 

| 6. hone 

C. fragments united in breccias 


Genus III. Talc, | 
poliſhed gliſtering laminæ, without ſputheſe fracture. 
Species J. Talc in large leaves. 


Variety, Muſcovy talc 


SPEctes I. In ſmall leaves. 
Variety. Mica 


— — 


Genus IV. Steatites, 
feel greaſy, like tallow. 


Species J. Steatites in layers. 


1. fine French chalk (de Briangon) 
2. coarſe French chalk (de Briangon) 


& 


Varieties. ] 


Species II. Compact Steatites. 


3 1. ſoap rock (Pierre de lard) 
3 0 2. Spaniſh chalk 


Species III. Lapis Ollaris. 


8 1. Como ſtone 
e 5 2. foliated lapis ollaris 
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COINCIDED 


tem] 
Genus V. Serpentines, 
the poliſh and colours of marble. 
Species I. Opaque ſerpentines. 


. Varieties. 3 I. ſpotted 
C2. veined 


Species IT, Semi: tranſparent Serpentines. 


1. granulated 


Varieties. 3 
1285 2. fibrous. 


** _— — ——_— 


Genus VI. Amianthus, | 


filaments not calcinable, leaves or flakes lighter than 
Water. | | 


Species J. Amianthus with ſoft fibres. 


3 1. with long fibres 
YORI } 2. with ſhort fibres 


Species II. Amianthus with hard (brittle) fibres. 


1. Aſbeſtos, eaſily diviſible into parts (mur) 


Varieties. } 2. Aſbeſtos, not eafily divilible into parts (non mur) 


! 


Species III. Amianthus in flakes or leaves. 


2». fall leather 


Varieties. 7 »: follil-cork 8 


—— —᷑¶ A—ꝙ—ͥ — — — — 


Genus VII. Zeolite, 


cryſtallized in divergent radii, or tranſmutable inte 
a gelly by ſolution in acids. 


% 


Species I. Cryſtallized Zeolite. 
| Species 


Varieties. 


1 
Species L. Compact Leolite. . 


1. white 
2. blue 
3. red 


Genus VIII. 


Fluor Spar, 


fragmente with triangular faces, all inclined to 


each other. 


Species J. Fluor Spar in cryſtals, 


Varieties. 


1. octahædrons 

2. cuneiform octahædrons 
3. with 14 faces 

4. cubical 


Shecies II. Fluor Spar in irregular Maſſes. 


Genus IX. Ponderous Spar, 


in rhomboidal fragments, the la teral faces perpendi- 


cular to the baſes. 


Species J. Cryſtallized Ponderous Spar. a 


Varicties. 


— 
wn „ 


” 1. in rhomboidal plates 

2. in octahædrons with acute ſum» 
mits 

3. in octahædrons with obtuſe ſum- 
mits 

4. in hexagonal plates with acute 
ſummits 

5. in hexagonal plates with obtuſe 
ſummits 

6. in tables 

7. in cock's combs (or lenticular) 


O4 _ Species 
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Specier I. Ponderous Spar cryſtallized nee 
BOLOGNA 57 ONE, 


Genus X. Ponderuus Stone. TUNGST EN, 


reſembling Fluor & par in the form of its fragment, 
but much heavier ; it becomes yellow in acids. 


"CLASS THIRD. 


Earths and Stones which efferveſce with Acids *, 


Genus I. Calcirecus Farths. 
Eferoeſcence with Acide. | 


Species J. Compact. 


Variety. Chalk. 
Species 


Though modern chemiſts conſider theſe ſubſtances as neutral 
ſalts, formed by the union of chalk with the carbonic acid, we ſub- 
join them here after the earthy matters, in order to give a connected 


view of M. Daubenton's method. Naturaliſts, who employ in their 
arrangements none but exterior and ftriking charaQerillics, muſt con- 
ſider theſe ſubſtances as genuine earths: but in the hiſtory of ſaling 


matters, they will be viewed in a different light. 


ſpecies 


Fpecte's 


k) þecte. 


Hheci e. 


Specit 


Fþecies 


Spec, 


1 7 1] 
Spectes IT. Spongy. | 


Variety. Stone-marrow. 


" 
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Species II. In powder. | | 1 5 
Variety. Foſſil Flour. 8 : l 


Species IV. | Conſiſtency of cream, 


Variety, Lac lunæ. 
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Species V. Figured. 


Variety. Congealed. 
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Genus II. Calcareous ſtones, 


— — — 


indifferent colour and poliſh. / 
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Species J. Coarſe grained. 


— * 


SPECIMEN. 
_ Limeſtone from Arxcueil. 


Species II. Fine grained, 


SPECIMEN. 


The Thunderſtone. 


Genus III. Marbles. 
Granulated fracture, fine colours and poliſh. 


Species J. Marbles of fix colours, 
Varieties, 
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Species III. 5 Marbles of three colours. 


148] 


White, grey, green, yellow, F 


Varieties none 
Ee TEES ah SPECIMEN. 
Marble from Wirtemberg, 


Species II. Marbles of two colours. 


15 in number, formed by the con- 
bination of 6 colours, 2 togethe, 
Varieties. SPECIMEN. 
| white and grey. 
Marble of Carrara. 


Sbecie 


© 20 in number, formed by the com. 
bination of 6 colours, 3 together 
Varieties. SPECIMEN, 
grey, yellow, and black. 
Lumachello. 


Species TV. Marbles of "BE colours. 


15 in 3 formed by ts con. 
bination of 6 colours, 4 togetle, 
Varieties. SPECIMEN. 


white, grey, yellow, and red. 
- Brocatello from Spain. 


5 ped 


Species F. Make: of five colours. 


6 in number, formed by the combi 
nations of 6 colours, 5 together, 
Varieties. SPECIMEN. 


white, grey, yellow, red, and black 
' Breccias of Old Caſtile. | Spe 


Genus 


1 219 J 


Genus IV. Calcareous Spar. 
Regular form, ſpathoſe fracture. 


Coms 


ther 


Species J. Crytallized calcareous ſpar. 


” 1. obtuſe rhomboidal 3 
Iceland Spar. 
2. lenticular rhomboidal figure 
| 3. lenticular rhomboidal figure, with 
6 triangular faces 
4. acute rhomboidal figure 
5. with 12 pentagonal faces 
5 6. with 3 triangular faces. 
Varieties. 1 7. ſix- ſided priſm 
\ | 8 fix rhomboidal fides, with 6 faces 
lozenge-wiſe 
9 with 12 ſcalene triangular faces 
10 with 12 faces of 4 or 5 ſides, and 
6 quadrilateral facets : 
[1 with 6 hexagonal faces, and 12 of 
facets of four ſides. 


ber, 


Species I. Striated « caicareous ſpar. 


8 1. with parallel ſtriæ 
; 2. with divergent ſtriæ 


* * 
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Genus V. Concretions. 
Succeſſive coats. 


Species J. Stalactite Concretions. 


1. in columns. 
Varieties. 1 2, tabular 


. W alabaſter 
Specier 


— 
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Species IL. Concretions by incruſtation, 


r 22. Coneretion by ſediment. 


I, by horizontal ſedimenty - 
2. by rounded ſediment 


„ 8 Varieties. } 


— 


CLASS FOURTH. 


%J, 


Mixed | Earths and Stones. 
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: Mixed earths. 
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Genus I. Sand and clay. 
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Species. Sand for founders. 
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Variety, Sand from Fontenai-aux · roſes. 
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Genus II. Sand and calcareous earth. 
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Genus III. Clay and calcareous earth, Quart: 


"4 Species, Marle. 
| : 1. marle, Armenian bole Quart 
2. marle, terra ſigillata 
3. ſtone for taking ſpots out of clo | 
(pierre a Fro ons 
| I 4- fuller's earth Scinti 
Varieties. J F. porcelain earth 
| 6. pipe clay Semi- 
7. potter's clay (terre a faiance) pa 
J. 8. white marle | 
9. foliated marle 
10. marle for manure 
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Mixed . ſtones, 


Or TWO GENERA, 


Quartz and ſcintillating ſpar < - . 


Quartz and ſchorl - - - - - - - Granitello. 


Quartz and ſteatite - - - - - Quartzoſe ſteatites. | 


Quartz and mica - - - = - - - Micaceous quartz. 


Tranſparent quartz and mica - Micaceous cryſtal. 


1. Garnet on grit- 


3 1 : fl ſtone. 
Quartz in grit and gem ſtone = 4. Ge i aviqe 
ſtone. | 


Quarts in grit and mica - - - - Micaceous grit. 


Quartz in grit and calcareous 1 cryſtallized grit. 
matter 2 grit in ſtalaQtites. 


ſandy and ſiliceous brec- 
cias. 


( ſeintillating ſchiſtus, 
HORNSTONE. TRAP. 


Quartz in ſand and opaque (tone 


Quartz in ſand and ſchiſtus 


Quartz in ſand and zeolite - - ſeintillating zeolite. 
Scintillating ſpar and ſchorl paſte ophites. 


Semi-tranſparent ſtone, with o- N jaſperated agate, or 
paque ſtone 5 agatized jaſper. 


Schorl 
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Scherl and mi . 4 micaceous ſpathole 


„ „„ 0 GENER 
Schiſtus and mica - - - - - - - - micaceous che 
Schiſtus and marble - - - - Florence lone. 
1. green Egyptian mark, 
| 2. ſea green marble, 
Serpentine and marble 2 3. green antique marhle 
Ts T4 | 4. green marble of Suzz, 
5 green marble of Varalty 
| Ponderous ſpar and calcareous } alkaline ponderou fi 
matter e 
OF THREE GENERA. 
Quartz in ſand, ſchiſtus and mica rough wheat- lone. 
- Co Genus 
Quartz, gem, and mica - - - - garnet rock. 
Quartzoſe paſte, ſcintillating ſpar 5 einm Spec 
in ſmall fragments, and ichorl 
Quartzoſe paſte, ſcintillating far? ſerpentine. hard fer- 
in large fragments, and ſchorl pentine. 
Quartz, ſchorl, and fteatites - - '- tuberculous rock. 
Quartz, ſcintiVating ſpar, and ? i 
ranite. 
ſchorl | | ey 
OF FOUR GENERA. 
Quartz, ſcintillating ſpar, ſchorl, 3 
and mica '$ * M 
withou! 
thod cc 
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ſtones, 
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$1STING OF MORE OR FEWER 


Cox 3 univerſal breccias. 
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Genus I. Lavas, or Matters bermed by Volcanoes; 
volcanic Matters. 
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Species J. Porous Scoriæ. 
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t. in irregular maſſes 
2, in ftriped maſſes 
3. in the form of ſtalactites 
/ 4. in fragments. Laz1iLLo 
Varieties. 5. in ſmall fragments, 
 POUZZOLANA. 
6. in duft. 


VOLCANIC CINDERS 


| GENERA, UNITED IN BRECCIAS f 
DOUBLE BRECCIAS. 0 

- % Fragments of porphyry, and 1 "31 

ble f 1] 
Varieties. of porphyry. If 

N 2. Fragments of granite, ang ſchort it 
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VOLCANIC PRODUCTS. i 
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Species 
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* M. Daubenton places volcanic products at the end of minerals, 
without ranking them under any of the four orders of which his me- 
thod conſiſts. As their hiſtory 1 is uſually ſtudied along with that of 
Rones, I have annexed them here. 
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15 Species LI. Baſaltes, 


compact and e blacki wy Ccinerous ud, 
Sc. with brilliant points, without ſmall plats 
like * of the Fame Abl i/tus. 


J. it ads maſſes 
2. in balls 
3. in tables 
4. in priſms of 3, 4, 5, 6, J, 8, 
or 9 ſides 
| 5- in articulated priſms 
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Varieties. 
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Species III. Glaſs, 
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FI. in ſeparate fibres. 
I GLASS GALL. 
2. in agglutinated fibres, 
PUMICE 8TONE., 
| | 3. in compact maſſes, 
= | | 1 {| *FOLCANIC 8CORIA. 
| | - LZAPIS OBSIDIANUS, 
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= Genus II. Volcanized Matters; that is to ſay, mat. 


f ters altered by the heat of nber, appearing to have 
'1 been baked, calcined, melted, or virrf . 

IT Species J. Granite. 

1 II. Garnet. | Y 
1 III. Hyacinth. | 

[ TV. Mica. 
[3's | J. Peridot. 


5 VII. Schorl. 
1 | ; VIII. Scintillating ſpar. 
we TIX. Calcareous Subſtances. 

X. Baked Earths, Tripoli. 1 
Es STONES 
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TONES, with the Nature of which we are not 50 252 


les, 


| Clafſen 


| Jargon of 8 


8, | 4 triangular faces, 


gh 


The name of Jargon appears to be given to many ; 


ſtones, the particular ſtructure of which! is hitherto un- 
known. 


Macles, 


in ſquare or 1 priſms, the tranſoerſe le- 
tion of which exhibits. a blue croſs. 


The macle has been Conſidered as a ſchorl; but the 
opinion has not been n 


White Cryſtals, 


in flattened priſms with 10 fides, with two fun 
mits of four faces, one of which forms a n 
cave, * other a convex angle. 3594 


2 


violet or green Cryſtals, 


rhomboidal, with two 0 facets inſtead of t two ben 
| angles. 


Theſe white, dialen green alt have ob- 
| tained the name of Schorls, although they do not ap- 
pear to be of the ſame nature with ſehorls. 


vor. I. 7 1 


ficiently acquainted to reduce them under Certain 


cryſtals in reftangular pifms, with pyramid of 
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their methods poſſeſſes ſome undeniable advantages 
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o the Cla cation f Earths and & tones Aa 
to their chemical Properties. | 


3 


T2 chemiſts wha 1 . in the ſtudy 
of minerals, have ende#voured to eſtabliſh di. 
ſtinctions among them founded on their chemical pro- 


perties. And though a ſufficient number of earths and 


ſtones has not yet been examined, to enable us to form 


very accurate or complete arrangements of them «| 


theſe principles; yet it 1s certainly an object of im- 
portance to the ſtudent of mineralogy to know the 
preſent ſtate of chemical ſcience reſpecting theſe ſub. 
ſtances, and what advantage the mineralogiſt can ge- 


rive from it in arranging them. 


Of all the philoſophers who, ſince Cronſtedt, have 
attempted to arrange earths and ſtones by their che- 
mical properties, Bucquet, Bergman, and Kirwan, have 
been the moſt ſucceſsful, and have given the moſt com- 
plete ſyſtems. As each of theſe gentlemen has follow- 
ed a peculiar mode of arrangement, and as each oö 


we 


Fel. 


Buc 


fore hi 
compo 
their e 
which 
of lee 
ring t 
obtain 
comm 
work, 
only a 
ments 
Jince t 

Acc 
arrang 
ing fir 
earths 
and ſt 

Sim 
inſipic 
any o 


 Clafification of Earths and Stones. : 227 


| we ſhall Ps lay before our readers 8 views 
of the three ſyſtems, and ſhall at the ſame time point | 
| out their ſeveral defects. 


r 
* 


61, Of the Chemical Divih on of Earths and Stones 
© ., propoſed by e | 


' * 


RYCQVET, after many laborious reſearches with a 
view to this object, at length formed, a little be- 
fore his death, a ſyſtem of earths and ſtones, on the 
compound principle of their chemical properties and 
their Eterior characteriſtics, as obſerved by naturaliſts, 
which he had reſolved to follow in his future courſes 
of lectures. In repeated converſations with him du- 
ring the lingering illneſs which ended in his death, 1 
obtained a full account of that method ; which was 
communicated to the public 1 in the firſt We. of this 
work, I ſhall now again give it as it then appeared, 
only adding a few notes, to take notice of the improve- 
ments which this branch of the ny has received 
Jince the year 1779. 

According to Bucquet, earths wa ſtones ſhould be 
arranged under three divifions : the firſt comprehend- 
ing ſimple earths and ſtones ; the ſecond, compound 
earths and ſtones; and the third, mixtures of earth 
and ſtone, 

Simple earths and ſtones, in a ſtate of purity, are 
inſipid, dry, hard, inſoluble, and infuſible. Whenever 
any of them * to poſſeſs theſe properties in a leſs 
I . 
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perfect degree, more eſpecially when any of then a. 


pear-ſuſceptible of fuſion, they are to be conſidered x | 
not pure, but alloyed by the mixture of ſome extrane. ! 


ous matter.' Such as are pure, admit not of decom. 


poſition by chemical analyſis; but the number of pure 


ſtones is much more ſcanty than Bucquet thought it. 

Compound earths and ſtones are to be regarded 
combinations of the ſimple earths with ſaline or metal. 
lic ſubſtances. Theſe combinations have been effe@. 
ed by the operation of fire or water in the great labo- 
ratory of nature. 'Their chemical characteriſtics are, 
to melt eaſily, to ſuffer vitrification from the action of 
fire, and to be ſeparable into ſeveral ſimple ſubſtances 
by the action of ſolvents, more eſpecially 'byt the 1 50 
of acids. 

Mixed earths and ſtones are eaſily diſtinguiſhed by 
inſpection. They ſeem to be formed by the irfegular 
aggregation of ſeveral earths and ſtones, both ſimple 
and compound. To analyſe them, the ſeveral differ. 
ent matters of the irregular aggregate muſt be divided 
and examined each by itſelf. Their peculiar natures 
may be then certainly determined by chemical expe. 
riments. 


DIVISION. C og 
Simple Ea: ths and Stones. 


* 


Tuxsx are divided into four orders. 


ORDER I. VITRRZOUS STONES. 


Tuxsx are extremely hard, and perfectly trank- 
parent ; of a vitreous fracture ; give fire with ſteel; 
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and ſuffer no alteration in tranſparency. o or nn 
from the action of heat. 
This firſt order contains two genera; —_ cry 


and vitreous Precious Races. 


Genus I. Rock-Cryſtal. 


Rock-CRYSTAL exhibits all the properties of vitreous 
ſtones in the moſt eminent degree. Its fracture, which 
js fimilar to that of glaſs, diſtinguiſhes it from the . 
lowing genus. 


It wy be ſubdivided into ſpecies. 


1. By the Property of Form. 
Species.” 
N Inſulated hexabzdral ine with two hexa- 
hedral pyramids. The Abbe Rochon has 
obſeryed, that theſe produce a double re- 
fraction. 
2. Hexahædral cryſtals, united in groups, with 
one or two points. 

3. Tetrahzdral, duodecahzdral, flattened, &c. 
- eryſtals, Thoſe of which the facets are va- 
ried and irregular are always hexahzdral. 

4. Rock-cryſtal in maſſes, from Madagaſcar, It 

produces only a 8 refraction. 


"72, BY the Privy of Color, 
5. Reddiſh rock-cryſtal, | 
6. Smokv cryſtals, 
7. Black cryſtals. 
8. Yellow cryſtals, 
9. Blue cryſtals. 
o. Green cryſtals, 
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230 * Claſſification of Earths and Stoner 
ee, 3. By accidental Circumſtances. 
Species. b e ; 


11. Hollow rock-cryſtal. 
12. Containing water. 
x3. One cryſtal incloſed within a x Cembeitt 
14. Rounded ; pebbles from the Rhine. 
15. Incruſted with metallic calces. / 
16. In gæodes. 
17. Containing amianthus. | 
18. Containing ſchorl. e of 
159. Incruſted with pyrites. ; 


Their formation by water is proved, 


1. By their tranſparency. _ 

2. By the form of ſmall cryſtals, 

3. By the incloſure of one cryſtal in another. 
4. By their inclofing ſubſtances alterable by fire. 


They are cut and paliſhed into vaſes and toys. 


Genus II. Vitreows Piece Stones. 

Tax precious foes which we rank wakler this ge· 
nus, have all the properties which characterize rock- 
cryſtal, and more eſpecially its inalterability by fire. 
Though this may ſeem an inverſion of the natural 
order, and Bergman informs us, that he found theſe 
ſtones to be compoſitions of ſeveral different matters; 
yet in their hardneſs, their tranfparency, and the man- 


ner in which they are affected by fire, they differ but 


little from rock-cryſtal ; but they are inferior in hard- 
nels, their colour is not ſo clear and lively, and their 
fracture is lamellated. The differences amang preci- 
ous ſtones, * with regard to the manger in 
which 


Tu 
their | 


Heat « 


reduct 
order 


according to their Chemical Properties -;. 


which they _ affected by fire, induced Bucquet to 
ſeparate them, and to arrange them among thoſe of the 
orders of ſtones to which. they have the neareſt elem 
| N 


lance. OR] 
The four precious — Man which we ain by 
the denomination of vitreous, are, 


' 


1. The oriental topaz. 
2. The hyacinth. | | | 
. The oriental ſapphire. . EE 5 
4. The amethyſt. | | 
M. Daubenton has always confidered this laß as a 


. cryſtal. 


OrDxr II. QuarTzZoOSE STONES. 


Tux are not ſo hard or tranſparent as the former j 
their fracture is vitreous; and they give fire with ſteel. 


Heat deprives thein of hardneſs and tranſparency, and 


reduces them to a white opaque earta “. Under this 
order we arrange four genera. 85 


Genus I. SPuarts. 


It poſſeſſes all the above charaQteriſtics, 
P Se Species. 


* It was on account of their being liable to alteration by fire, that 
Bucquet diſtinguiſhed quartz ſrom rock-cryſtal, and arranged them 
under a particular genus. He likewiſe obſerved, that this ſtone dip- | 
ped in water, after being for ſeveral times ſucceſſively heated red hot, 
communicated to that fluid a degree of acidity, Future experiments 


wil determine the certainty of this fact. A. 


of Farths and Stones 
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U | "_— gpecies. 
1. Tranſparent quartz, cry Rallized i in end a | 
4 2s pyramids ; its priſms either not obſerrable, 11. 
"| 1 ar at leaſt very ſhort. | 
110 * Tranſparent quartz in maſſes. 
14 3 · Opaque or lacteous quartz. 
1 4. Greaſy quartz. 
0 1 5. Carious quartz. : f 
"30 6. Green, blue, or violet quartz; priſin of ame. 12. 
if thyſt. 8 
bl 7. Yellow quartz, of a lamellated fracture 
Iſt Sakon. 13. 
f . 45 
i | Theſe topazes poſſeſs all the charaRerific of quartz "© 
1 . E 34. 
* | e : | 16. 
b Genus II. Flint, Agate. 
4 FLinTs and agates are ſmall round maſſes, general. 
If ly opaque, ſometimes ſemi-tranſparent, either ,holloy 
il or ſolid, of various colours, and diſpoſed i in ſtrata ;— 17 
4 in chalk, as is the caſe with flints; or in clay, as a 
. | gates. Their e is ſometimes ſcaly. 
þ Species. 
| . Grey Aint. 18 
. 2. Yellow flint. 
1 Zo Red flint. | 10 
a 4. Corneous flint ; gun-flint. 4 


5, Brown Egyptian flint. 
6. Tranſparent clouded flint ; German agate. Th 
7 


. Red agate; male eotrididin tw 
8. Pale red agate; female cornelian, 
9. Brown or yellow agate; ſardonyx. 5 


$pecies. 
10. Agate- onyx, in concentric We 


11. Laminated agate, in horizontal layers; but 
the appearance of the laminæ, and their diſ- 
poſition with regard to the figure of the ſtone, 
depends in a great meaſure on the manner 

in which it is cut. 


15 Dendrites; betharized agates 8. 
e. 12. Figured Atthtopowmernhites, 
| agates. Zoomorphites. 
Uranomorphites. 


13. Agate, apparently mouldy; marked with ſmall 
green points, generally owing to moſſes. 
14. Agate of four colours; elementary. 
15. Grey agate ; grey chalcedony, 
16. White, lacteous, ( in layers. 
or chaicedony in ſtalactites. 
agate. round, cacholong. 
Lapidaries agate, mid 


: | 
17. White agate, - lattre, 


with a mild re. NY eye. 1 
flection of the culus mundi, or hydro- 


phanes. 
Opal. 


ꝗ—ĩ— mn 


light. | 

CT L Giraſol. 

18, Brown agate, with brilliant gold-coloured 
points. Avanturine, 

19. Oriental agate. 

20. Agate containing water (Enhydre). 


The formation * quartz, agates, and flints, is owing 


to water, as is proved, 
1. By 
M. Daubenton has ſhown, in a memoir read to the Academy, that 


herborized W contain very fine moſſes, or ſmall grains of black iron 
ere. A. 
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.. 234  Claſſfcation of Earths and 8 


1. By their form. 

2. By their layers. 

3. By their moſſes. 
4. By their containing water. | 
5. By the organized matters mixed with them, 

1 as in the moſſy or mouldy agates. 

This alſo appears from the circumſtances and pro. 
perties of the gæodes. Theſe are ſtone boxes, filled 
with cryſtals; they contain — and quartz arranged 


f 


in concentric layers. — 77 Y 
- The 
” „ | | Some 
Genus III. Organic Matters converted into Silex, or muted 


Agate. | * [paces 

. . 1 $i the in 

TakszE are diſtinguiſhed from the other genera of gradu 
this order, by poſſeſſing the characteriſtic proper. ter. 


ties of quartzoſe ſtones under an organic form *. the ca 
. ER N . obſer\ 
Species. | ever C 
1. Wood petrified, but ſtill eng 1 fry trary, 


tible of poliſh. | zole ? 

2. Wood, the texture of which indicates its par- no re; 

ticular kind. Fir. . f 

3. Sea-urchens and madrepores converted into 
gies. 

4. Shells converted into agate. 

8. Carpolites: theſe have been miſtaken for pe- 

| trifiec 


It would perhaps be a much more natural mode of diviſion, to 
arrange under a diſtinQ claſs, all ſuch animal and vegetable ſubſtan- 
ces as have ſuffered alteration from lying under ground. The named prope! 
that claſs might be foſſils, and 1 it OI be PRO: at the 1 of ow or. tured, 


— Kingdoms. this is 
ſhown 


55 | k maint 
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Cpecies. | 


trified fruits; has are properly fall En 

helmontii ſcilicified, 

6. Entrochites. | | 
Lapis frumentarius ee ® 


mY This laſt ſtone gives fire with ſteel, but Sina not 
efferveſce with acids. It ſeems to be form- 


a ed by an aſſemblage of cornua ammonis di- 
ved vided perpendicularly to their volutes. 


There are two opinions concerning petrifaction. 
come think that organized bodies are entirely tranſ- 
muted into ſtone: others are of opinion, that the void 
ſpaces formed by animal ſubſtances in ſoft earths, and 
the interſtices in the fibrous texture of vegetables, are 
gradually filled up by an accumulation of earthy mat- 
ter. But we can pretend to no certain knowledge of 
the cauſe of this phenomenon. Vegetable matters are 
obſerved to become almoſt always quartzoſe, and ſcarce 
ever calcareous ; while animal ſubſtances, on the con- 


or 


Er- 


p- trary, become generally calcareous, and ſeldom quart- 
zoſe x. From this fact we may almoſt conclude, that 
I- no real petri faction takes place, and that organized bo- 


dies are not converted into ſtone: For, 1. Shell-fiſh 
and madrepores only loſe their mucilage or animal 
gluten, by putrefaction, and are reduced to calcareous 
ſkeletons, which exiſted during the life of the animals: 
2. What is faid to be petrified wood, is nothing more 
than an accumulation of vitrifiable earth in moulds 

" 401% Themed 


Since the diſcovery of the fluoric acid gas, which puſſeſſes the 
property of depoſiting quartzoſe earth, ſome naturaliſts have conjec- 
tured, that petrifaction may be produced in a ſimilar manner. But 
this is to be regarded as mere conjeQure, till fuch time as it be 
ſhown that there exiſts in the interior parts of the earth an acid which 
maintains Wr earth in a ſtate of ſolution, 


' 


236 _. Claſſification of Earths and Stoner, 3 
formed by putrefied vegetables. As the fibre , Jaſper 
the vegetable body are gradually deftroyed by pa 2. 
faction, a quantity of quartzoſe earth is depoſited of this K. 
by the water in the ſpace which they occupied: a quart. 
zoſe ſtone is thus formed of the very figure and texture 
of the vegetable body, but not a POE of Sang {ub, 
ſtance | enters into its compoſition, | CaIT- 
5 RIT 
Fes ; ſofter tl 
; of varic 
9 | Genus IV. Jaber. Lace 
= Fern poſſeſſes all the charaReriſtice of quartzck 
Wy | ſtones. It is infuſible, but loſes its aggregation by fire; Wl 7 
i = it is extremely hard, opaque, and variegated with di. WF = 
. i | vers colours; its fracture is duſky and vitreous. It is 
| - not often found arranged in beds; ; it generally compo- 
1 | fes conſiderable maſſes or veins in rocks: It is al hr 
18 found in ſmall round lumps. Moſt ſpecimens of jaſper Wl 5 
1h that we have ſeen are mixtures of quartz and chalce. I 4 
Wl | dony. It ſometimes contains calcareous ſpar. 55 
I} Naturaliſts have divided jaſper into a great many 6, 
1 | ET Theſe may be reduced to the ins 1 
ns | 1. White jaſper. e 10 
1 2. Grey. | 
11 3. Yellow. 1 | 
1 | 4. Red. | ; 25 
= 5. Brown. . | ; 
To 6! Green, 8 Varieti 
i 7. Veined. 5 OR | 
8. Spotted, e ; 
: 9. Green, with red points; bloody jaſper, | 
Wi 1. Flowered. © 8 
Wi - ES 5 Juaſper os 


according to theit Chemical Properties. 237 


aper is uſed for making toys, particularly cups al 
pals, There are many antique engravings on ſtones 


of this kind. 


Genus V. Grit, or Free-ſtone. 


Cxrr-STONE'is opaque, of a granulated fracture, much 
ſofter than quartz or flint; it is found in large maſſes, 
of various degrees of hardneſs, 'and ſometimes finer, 
ſometimes coarſer, grained. _ 


S 3 Py 


LOle 
w Species. 
di. 1. Grit crofiailized i in rhombi. M. de Laffone 
is has ſhown that theſe owe their form to the 
00. chalk incorporated with them *. q 
I | 2. Grit in the form of cauliflowers. 
er 3. In ſtalagmites. | 
% 4. White. 

3 

6. Red. 


7. Black, or brown. 

8. Veined. 

9. Figured, or herboriſed. | 

o. Grit, of which the aggregation is a 
ſand. | 


Sand appears under the following varieties : 1 


Varieties. 
1. Quick: ſand. EO] = 
2, Angular ſand. 
3 Sand rounded by the we of water. 


* Memoirs of the Academy of Sciences for the year 1777. 
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varieties. 3 | „ 
4. pure white nd. 0 


5. Micaceous ſand; glarea. 
6. Yellowiſh, argillaceons3 3 founder's ſand, 
7. Ferruginous fand ; . yellow. 
1 —— black. 
9. Blue ſand; 5 copper. 
10. Violet ſand; from in. 
ry II. Auriferous fand. | 


ORDER III. ARGILLAQEOUS EarTus and STonrs.. 


Tuxsx are greaſy ; clammy, or pliant ; tick to the 
tongue ; & foliated ; frequently coloured ; and diſpoſed 
in large maſles, — 1 in layers. | 

Their force of aggregation is leſs than that of 
quartzoſe ſtones ; but they have a greater tendency to 
combination, and are therefore often altered. Heat 
contracts and hardens them, ſo as to give them the ap- 
pearance of quartzoſe ſtones, and cauſe them to giv 
fire with ſteel as well as thoſe. Water reduces them to 
a paſte, . divides, and purifies them; they abſorb. wa. 
ter, and retain it with ſuch force of combination, that 
they cannot be again totally deprived of it. 

Part of the ſubſtance of theſe ſtones combines with 
acids, Some chemiſts have taken clay to be nothing 
but filiceous earth altered by the vitriolic acid; but 
that opinion has not yet been fully proved. 

Many naturaliſts have entertained an opinion, that 


vitrifiable earths, after being long expoſed to the agen- 


cy of water, air, and heat, are ſeparated and reduced 
into fine ſoft particles, capable of combination with 
water, and thus paſs into the ſtate of clay. This theoty 
being founded on ſome accurate obſervations, merits 


{ 


more rel] 


[ther amo 


Theſe 
compoſe 
the actio 
into tiles 


| and an 7 


this kind 
Natur 
ones as 
founded 
ſtones; 
Ke. 
The 1 


earths * 


and con 
Macc 
found 1 
their CC 
various 
Bucc 


according to their Chemical Properties. 1 39 


nore reſpect than the former: But the evidence of nei 
ther amounts to demonſtration. | 

Theſe two properties of mixing with water fo as to 
compoſe a ductile paſte, and again becoming hard by 
the action of fire, render clay fit for being wrought 
into tiles, bricks, pottery, delft-ware, and porcelain : 


this kind of earths. 

Naturaliſts have deſcribed a. great many kinds of 
tones as belonging to this order; but they have con- 
ſhunded among them many falſe . 5 and compound 
tones; ſuch are, of the laſt, ſerpentine, zeolite, trapp, 
Kc. 

The name of clay properly belongs to none but ſuch 
earths as are hardened by fire, are diluted. in water, 
and combine with the ſulphuric acid to form alum. 

Macquer having examined a great many of them, 
found none abſolutely pure *, Many of them owe 
heir colour and fuſibility to their being mixtures of 
various combuſtible and metallic ſubſtances, 

Bucquet divided them into four genera. 


9. 


the 
ſed 


Genus I. Soft Ductile Clays. 


Tuxsz, when dug from the bed or quarry, may be 
kneaded ; but they become dry in the open air. 


£ 


. 
White clay; pipe clay. 


2. Sandy clay, 
3. Clammy blackiſh clay; for white W 
4. Clay, with a mixture of mica, kaolin; partly 


fuſible; for porcelain, 
| 8. Me. 


„„ 5” ht T7". 


„ Academy of Sciences, 1738. 


and an account of theſe makes a rr of the hiſtory off | 
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5. Metallic "Rag fuible 3 terra Wie Arms 
nian bole... $pecies. 
6. Pyritous clay ; ; fakible; blue, m marbleq; I. 
uſed in x common. pottery. 2. 
'- Genus II. Dry, F riable clays; Clay of Tripoli, 5. 
Alx thoſe clays which W ranked among the 6. 
tripolis, are dry in the interior parts of the earth. They 
are all found in beds or layers, often very thin, and ar. 
ranged one above another. All of them crumble 
down into duſt under the finger, and abſorb water rea. 
Ay; ; they likewiſe ſtick to the tongue. 5 
. 19 * | IT e 
Sp jos, kN hide N ; ture is 
1. Dry, grey, boliated clay ; ; fullers earth. this re 
2. Red tripoli. Some people take this to be 4 than t 
// „ de m 
3. Grey tripoli. | M. M 
— © W 
5. Rotten ſtones of an olive grey colour. being 
r opinio 
| minat 
Gena UI. Sch ftus. 
Sciters are foliated ſtones which folit readily into Vo 
plates: they are a mixed fuſible ſubſtance ; they are 
placed m huge maſles in the bowels of the earth, and 8 
always in an oblique direction. Almoſt all quarries of eryftall 
ſchiſti exhibit on their exterior ſurface and in the up- places i 
permoſt layers impreſſions of plants of the ruſh and e For 
fern kinds, &c. of well, filhes, or inſects, &c. ag 
„ uu W 


E ³˙ 


Species 


according to their Chemical Propertits. 


Cpecies. : Ty 12 
1. Black ſchiſtus, a ampelite. 
2. Fiſſile ſchiſtus; ſlate. 
Black, hard ſchiſtus; writing late. 
. Red, brown ſchiſtus, &c. 21 
5, Schiſtus marked with impreſſions of vegetable 
or animal bodies. „ 


6. Very hard ſchiſtus, uſed for whetting razors. 


Genus IV. F eldt-Spar. 


Ir exiſts in the form of rhomboidal plates; its frac 
ture is ſpathoſe, and it gives fire with ſteel : It is for 
this reaſon called /cintillating ſpar. Though harder. 
than the ſchiſti, it is fuſible. Bucquet thought it to 
be an argillaceous ſtone, coloured by a mixture of iron. 
M. Monnet conſiders it as a compound of quartz, clay, 
magneſia, and a ſmall portion of calcareous earth. Its 
being but little known is the cauſe of this diverſity of 
opinions concerning its nature. A more accurate exa- 
mination muſt determine its true character X. 


Vor. I. „ Species. 


fs, Bee. AF 


Father Pini, an Italian naturaliſt, was the firſt who 6eſcribed 
cryſtallized feldt-fpar. Since his diſcovery, it has been found in many 
places if France. Very regular feldt · ſpar cryſtals are found at Roanne 
en Forez. I have given a minute deſcription of that which is found 
in the Alengon granites, and 1s one of the moſt regular and beautiful. 
with which I am acquainted, in my Memoires de Chimie, A. 


* 


x. Priſmatic feldt-ſpar *. 
2. White feldt-ſpar. 

3. Ret feldt-ſpar. 

4. Green feldt-ſpar. 

5. Blue feldt-ipar. 


ODER IV. F ALSE CLAYS, 


Tuxsx reſemble clays only 


ture, and greaſy ; ſome of them indeed 


arden by fire. 
They differ from clay, as 
fing a paſte with water, and 


fuſible in fire. They combine with the vitriolic acid 
to compole a ſalt in the form of needles, which ſuffers 
no alteration from air, but is ſoluble in four or five 
parts of water, and does not ſwell in fire; in a word, is 
not alum. Bucquet, who had examined a great many 
of thoſe ſtones, gave theſe as their characteriſtics: but 


as they are very little known, 
near the clays f. 


+ M. Davbenton ranks this among 


Kinguiſhed by three charaſteriſties from every other ſpecies of ſtones; 
its texture is ſpathoſe; it yields a mild or chatoyant luftre ; and it gives 
fire with ſteel. With theſe charaQteriſtics, this genus muſt contain 
more ſpecies than Bucquet aſcribed to it. M. Daubenton included 
under it the fiſhe's eye, the avanturine, and the labradore fone. A. 

* The Abbe Mongez, in his Introduction to Bergman's Sciagraphy, 
; obſerves, that theſe ſtones might be with more propriety named may- 


ae/ian fones. I ſhould willingly agre 
lieve a number of experiments are nec 


expreſiive of their nature. A. 


by ht ng a foliated tex 


not 8 fit for compo- 
as being moſt of them 


they r ſtill be ranked 


"Gan 
the ſcintillating ts lt v4 


e to uſe that name ; but I be- 
ellary before we can receive it a 


1 


Genus I. Lapides Ollares, bard. 


Theit texture can ſcarce be called foliated ; theit ap- 
s hearance is greaſy; 5 and they are e but of an 
different * 


pecies. 
1; Grey, Swediſh lapis ollafis: 


2. Greeniſh lapis ollaris; Swediſh colubrine. 


* 3. Yellowiſh lapis ollaris; Chinefe foap-ſtone. 

ed 4. Bright green lapis ollaris ; jade. Bucquet 
thought the nephritic and Otaheitean ſtones to 

0- de varieties of the jade. The jade is very 

on hard, and gives fire with ſteel. Bucquet . 

id appears to have followed Pott in placing it 

phy among the lapides ollates. 

' $ Dirty green lapis ollaris ; ; colubrine; 

5 6. Serpentine. A ſtone of a deep green; or ra- 

* ther blackiſh colour, with black ſpots or 

ut veins, like a ſerpent's ſkin. On account 

d of its appearance, we have placed it at the 

end of the lapides ollares; it ſeems to be a 

jo compound. | 

di A 

*; WH Genus II. Sf? Lapis, Ollares ; 5 Steatites, or Smec⸗ 

ſed 5 On titel. 


Tazsz afe mote of the nature oof foap than the fore- 
bing genus: They may be eaſily cut; they frothe 
nich water, and ſome of them have externally a ſtri- 
ing reſemblance to ſoap. 


Q.2 | Species: 
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8 Meflrs Scheele, Grahn, and Hielm, have very ſucceſsfully inveſtigated 


formed by the combination of the carbonic acid with phlogilton, 
We ſhall give its hiſtory after that of ſulphur. The ſame chemilty 


ſulphur with a certain acid, to which he gives the name of the hl. 


- pencils, F. 


7 | | | 4 


— 


es 


1. White, compact ſteatites; Briangon chalk, 
As Bright Briangon en the Pep Venice. 
n 5 
White, 1 . 
Red marbled N orwegian ſteatites. 
Reddiſh Norwegian ſteatites. 
Green compact ſteatites from Norway. 
Green and red ſteatites from Norway. 
Green, foliated; ſoft colubrine of Norway. 
Black ſteatites; ;. uſed by ſtone-cutters. 
Sparkling grey ſteatites ; plumbago, molybde. 
na, and very ppl black lead. Plum. 
bago being reduced to powder, and wrought 
into a paſte with a mixture of iſinglaſs, 1; 
incloſed in ſmall cylinders, which are cut to 
a point at. one end, and uſed as pencils or 
crayons *. 


oO © aw e 


— 


Genus 


Since the death of Bucquet and the firſt edition of this work, 


the nature of plumbago: they have found it to be a kind of ſulphur, 


more eſpecially M. Scheele, have a very proper diſtinction between 
plumbago and molybdena, which former naturaliſts had always cot- 
founded together. M. Scheele&confiders molybdena as a compound a 


denic. ¶ See the hiftory of ſulphur. / It is plumbago which is uſed for 


In England, the plumbago uſed for pencils is not ground to powdet 
and mixed with iſinglaſs; but cut into long ſlender pieces and inch 
ſed in wood. Thoſe deſeribed by the author are an inferior kind, 
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| Species. 


. ; Genus III. Tale. 


* 


Ir conſiſts of poliſhed glittering plates, diſpoſed one 


agonal form, or in ſections of fix- ſided priſms. A 
ſtrong fire melts WA into coloured glafs, Bt} 


* 


1. Tale in large tranſparent plates ; Moſcory 
glas. 

2. Talc in very finall filvered ſpangles. - 

3. Talc in very ſmall golden ſpangles. Theſe two 


kinds are, uſed to dry writing, under the 


name of gold or filver powder. 
4. Tale worn into the form of pebbles. 
5. Talc in black ſpangles. 
6. Talc in mixed brilliant ſpangles. 


Genus IV. Amianthus, Aſbeſtos. 


Tux ſtones of this genus confiſt of fibres or threads 
diſpoſed parallel to one another, or interwoven like the 


texture of a web. Thoſe threads are ſometimes tiff, 
ſometimes flexible; and they differ from one another 
in colour, length, and thickneſs. The ancients ſpun 


them, Ea made of them a kind of cloth, to which 


they gave the name of incomyuſtible linen, in which 


they burnt the bodies of the dead, in orGer to N N 
their aſhes, &c. 7 


Amianthus melts, - in a kong fire, into an opaque 


coloured glaſs. | | $11 
| 23 ä Species. 


according to their Chemical Properties. 245 


over another, and of a gelatinous tranſparency. Theſe 
laminæ or plates are ſometimes cryſtallized in an hex- 
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Species. 


ray Hard grey aſbeſtos, with pale threads; th 
| | neous aſbeſtos, 


der th 
pound 
ducts 


Ko 2. Hard green aſbeſtos, with parallel 5 into t 
| * Hard green aſheſtos.; its threads in bundles. the fe 
4 4. Aſbeſtos, with diverging fibres. zure 

i 5. Hard aſbeſtos, with ſoft fibres. yolca 
„ 6. Hard amianthus, with parallel greeniſh fibrg, ſtone 
Fl | 7. Hard amianthus, with parallel white fibres have 

„ 8. Amianthus in bright white bundles. celel 

w_ 9. Amianthus in hard yellowiſh bundles, tion 

1 10. White flexible amianthus. two 

* 11. Grey amianthus. conc 

| 12. Mountain fleſh. | {her 
13. Mountain leather. of t 
14. Mountain cork. ord 


DIVISION 1. 
HTS. a Earthy and ow 5 


E cannot be diſtinguiſhed bs odnlet obſervation 
from thoſe of the former diviſion. As to the nature of 
their compoſition, they are formed of an homogeneous 
matter, almoſt always coloured, generally opaque, but 
ſometimes tranſparent; moſt of them are regularly cry- 
ſtallized. They are diſtinguiſhed into genera by form 
and colour. They are all very fuſible; and afford glak 
of various kinds. Their fracture is ſometimes vitreous, 
ſometimes ſcaly. In theſe ſubſtances nature has com- 
Pages together earths, ſalts, and metals, 

N 0 Buc- 


according to their Chemical Properti . 247 
Bucquet divided theſe ſtones into two ates: Un- 
ger the firſt he comprehended earths. and ſtones com- 


5 unded with water, which he characteriſed as pro- 

| ducts of that element. This order again he divided. 
. | into two genera, namely, ochres and zeolite. Under 
es, the ſecond order he reckoned ſchorl, macles, trap, a- 


zure ſtone, fuſible precious ſtones, volcanic cryſtals, 
volcanic glaſs, and pumice ftones : theſe eight kinds of 
tone he conſidered as formed by the action of fire. We 
have undertaken to give an account of the ideas of that 
celebrated chemiſt concerning the nature and claflifica- 
tion of ſtones ; but as the diſtinction between theſe 
two orders is not eſtabliſhed by a ſufficient number of 
concluſive facts, and as M. Buequet himſelf offered 
them only as hints, we ſhall here give the hiſtory 
of theſe genera ſucceſſively, without dividing them into 
orders. oo "agg 


| Genus I. Ochre. 


OchRks are leſs eaſily diluted in water than clays; 
they are friable and foil the fingers; they are co- 
loured by metallic matters, generally by iron. When 
on expoſed to a ſtrong fire, they aſſume a deeper co- 
of lour : violent heat melts them. They are uſed in paint- 
Us mg. | Eg * 


7 Species. 

I. Yellow ochre. 

2. Red ochre, blood coloured. 
3. Green ochre ; Verona earth. 


4. Brown ochre 5; Umber earth. 
Q4 Wenus 
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- Genus II. Zeolite. 


TRR 1 firtt Jeſcribed by Cronſtedt, is a ſtone 
nene of needles diverging from a common centre, 
It neither gives fire with ſteel nor efferveſces with a. 


cids: When expoſed to fire it ſwells and produces a 


white opaque glaſs reſembling enamel. _ By diſtilling 
it in a retort, a conſiderable quantity of water is ob. 
tained.” The reſidue, according to Bergman, conſiſts of 
filiceous, aluminous, and calcareous earth. Bucquet, 
who analyſed it, mentioned his having found in it very 


little filiceous earth, and a particular kind, neither alu. 


minous nor calcareous ; which with che; lulphuric acid 
afforded a ſalt ed in {mall ſhining plates, reſem. 
bling the boracic acid, and to which he thought pro- 
per to give the name of zecol/itous earth. Theſe two 
earths are cryſtallized together by the help of water, 
which forms more than an eighth part of the compoſi 
tion : for, from an ounce of white zeolite, from the 
land of Ferro, M. Bucquet obtained a dram and an 


Half of water *. The property of compoſing a jelly 


with various acids is not peculiar to it; azure ſtone, 
tin, and ſeveral iron ores, & c. are capible of a finiftar 
compoſition . Its origin and formation are unknown; 
abundance of 1 It is found among the products of volez- 


* Voyez les Memoires de Savans etrangers, Tome IX. p. 576. 
- + M. Pelletier, apothecary, a ſcholar of M. d' Arcet, has given in 


the Journal de Phyſique (1782, vol. XX. page 420.) a memoir on the 


analyſis of the zeolite of Ferro. He has found, by the moſt accurate 
Experiments, that 100 grains of this ſtone contain 20 grains of alumi: 
nous, 8 grains of calcareous, and 50 of filiceous earth, and 22 grains 
of 2 Conſult that memoir. F. 


been 


according to their Chemical Properties. 249 
We are 3 with * _—__ of it. 


Species. | SILLS 
1. White bite; in np alben. | 


2, White zeolite, in compact kalen, | 
3. Red zeolite. e 5 
4. Green zeoliteG. 


5. Blue zeolite. 
Neither the red, the green, nor the blue, has yet 


t, been examined, | | 

7 ; | a N 5 r ” 
id 5 Senus III. Schorle. 
n | 


SchokL is a dark-coloured ſtone, generally violet, 


a black, or green, very ſeldom white, ſufficiently brittle, 
r and capable of giving fire with ſteel; It melts eaſily 
. into a black opaque glaſs: it is, according to Bucquet, 
5 a combination of iron and aluminous earth; Bubbles 
7 have been found in the interior part of ſchoris, ſimilar 
y to thoſe in the flags of glaſs-houſes. 
Its origin is not. very well known. Some 1 
4 think it a volcanic product, becaute it is often found in 
: places which have felt the ravages of fire; but it is ike- 
wiſe found among matters which have beet long ex- 
: poſed to the action of water. D e eee e 
Species. 
; 1. Violet (chorl, in very 
| 2. Violet ſchorl, in fibrous maſſes. 


with pyramids of 2, 3, or 4 faces, like the 


violet (chorl. 
Spe- 


| poes. There is great plenty of 1 it in the iſle of F era. | 


3. Black ſchorl, in priſms of 4, 6, 8, or 9 ſides, 
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4. Black ſchorl, in a E 
5. Green ſchorl, in lamellated W 
5. White ſchorl, {ſomewhat blueiſh. 


* Electric m * a ede 1. tourmain 


: 
* 


| Wi 5 | Macles. 


Pavan this name we comprehend 2a genus of "204 
of a priſmatic form, opaque, dirty-coloured, and gene. 
rally of a regular figure. By analyzing them M. Buc. 
quet found them to be of a nature nearly reſembling 
that of ſchorls, e, a a, is of iron and * Wan 
20 nous ra. 


| x. Tetrahzdral macle, the ſection of which exhi- 
bits the figure of the croſs. It is found in 2 
kind of hard deep blue ſchiſtus of Brittany, 
to which it adheres ſtrongly : it is very brittle, 
| and when broken, exhibits on its tranſverſc 
2 | feftion two blueiſh lines, cutting each other 
in the form of a croſs. Sometimes the middle 
bol the priſm appears to be full of a matter re- 

ſembling that of the gangue. be 
Stones of the croſs; hexahædral priſms, articu- 
5 lated and croſſed in the middle like the arms 
| of a croſs; theſe are found in the leaves of 
yellow mica; the two arms never croſs each 

other at right angles. 


Genu 


* to their Chemical Properties. 261 


Genus V. Trap. 


Tray is an hard ſtone, fine grained, of a foliated 
fracture, and angular, like the ſteps of a ladder. Its 
colour is a deep green, approaching to black, often in- - 
lining to the colour of ochre ; it is very ponderous, 
and gives fire with ſteel, It melts into a blackiſh glaſs, 
and 1s always covered with a kind of cruſt ſofter than 


itſelf. It is a compound of aluminous earth and iron: 


According to Bucquet, iron exiſts in it, in the propor- 
tion of twenty-five pounds to the quintal, fo that it 
might be confidered as an iron ore. M. Daubenton 
thinks it a ſchiſtus containing quartz in ſand. There is 
only one kind of trap nme W we 
deſcribed, 2 „ 


Genus VI. Azure Stone ; Lapir Taruli. a 


Ta1s ſtone is claſſed along with the preceding ge- 
nera, on account of its colour, the fineneſs of its grain, 
and the quantity of iron which, from an N it ap- 
pears to women a | 


Species. A 
I. om azure ſtone. | 
2. Azure ſtone, of a pale blue, and 4 pur- 
pliſh. 
3. Armenian ſtone, clouded with white and pale 
__ blue. 


The azure blue ufed in painting, which is one of 
the moſt fixed and permanent colours Known, i is a * 


Paratiog of * ſtone. 


Genus 


range them ſeparately, under thoſe diviſions and order; 


'dently compounds. Bergman found them to conſiſt of 


| e of W Their fracture is lam lated. 


ſtones as are of a regular form, tranſparent, coloured, 


| Genus VII. Fufible Cryſtal ws 


M. 8 in conſequence of 8 the dif. 
PNG of the various kinds of gems, or precious 
ſtones, as to chemical properties, was induced to ar. 


to which they ſeemed moſt. properly to belong. Thoſ 
which we are going to introduce in this place are evi. 


yarious ſubſtances, ſuch as filiceous and aluminous 
earth, lime, and i iron; all of them are fuſible and com- 


1. Aqua- marina. KEDS treo 

2. Emerald. =P | | a Cl 
3 ite. e | ro var 
4. Ruby. 8 1 by 
5. Vermilion, or Bohemian garnet. l 

6. Garnet. pic” evenly hate: FAIRY. of 


Genus VIII. Polcanic Cryſtals. 
UxpR this genus Bucquet comprehended all ſuch 


and fimilar to cryſtal gems, but poſſeſs not the W 
or brilliancy of theſe laſt. They are found in cavities 
lined. with ſmall ſparkling particles of the ſame nature, 
agglutinated together. They are met with in the 
neighbourhoods of Menne. We admit three ſpecies 
of them. | PA „ 


* 


| Species, 


4 


according to their Chemical Propertits. _ 253 


% 


* 


golden green. 
2. Ven hyacinth, polyhædral cryſtals of an 
orange yellow. | 
Volcanic garnets. Theſe ſtrongly reſemble 
ſingle garnets; but they are irregular, and, 


as well as the two foregoing Fats ſcattered 


among brilliant lavas. 


Genus IX. Pumice-Stones. 


MosT pumice-ſtones appear to be a collection of vi- 
treous threads wound up together, nearly like-yarn on 
a clue, The pumice-ſtone is really a combination of 
various ſubſtances which have been reduced to fuſion. 
by the volcanic heat. 

Pumice-ſtones may be divided into ou ſpecies each. 


of winch has many varieties. 


Species. 
1. White fibrous pumice-ſtone. 
2. Coloured fibrous pumice-ſtone. 
3. Light cellular pumice- ſtonè. 
4 Compact cellular pumice-ſtone. 


| Genus X. V olcanic Glaſs. 


Tux glaſs melted and diſcharged by volcanoes is a 


mixture of cagthy and faline matters, coloured with 


\ ir on 


— 


I. Volcanic chryſolite; polyhedral cryſtals of . | 
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fiſt of fimple united with compound ftones. 


4 2 See e 2 

— 2 wt Ü— — —— . „ n 

” = 2 * yo 5 22 9 —— 
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Mes Co __ | , 
Claſſncution of Eaiths and Stones 
iron or ſome other metallic ſubſtance, It is actually i 

ENTS chemical combination ack in the 9 way. 


5 51 5 


1 Greeniſh cellidlas lat Sq 
. Blackiſh cellular S or in agglutinated 
threads. 


3. Black glaſs, very fine aid tranſparent; Ice: 
land agate; lapis obſidianus of the ancients, 


' DIVISION. . 
Mixed Earths and Stones. 


Tur characteriſtics of the ſtones of this diviſion are 
eaſily diſtinguiſhed. We can diſcover, merely by in- 


ſpection, of what different matters they confiſt ; and 


the more readily if we compare them with the ſtones 


of the two foregoing diviſions. We formerly obſer- 
ved, that, in order to analize them, it is firſt neceſſary 


to divide the various ſubſtances with an hammer; af- 
ter this operation is performed, they are found to con- 
If theſe 
mixed ſtones be expoſed unbroken to the action of fire, 
they will melt with more or leſs facility into a party- 
coloured glaſs, the nature and colours of which will be 


Theſe ſtones appear to have been formed by the 


union of the feveral ſubſtances of which they conſiſt; 


effected either by fire or water. On account of this cit- 
gumſtance, Bucquet ſubdivided this third diviſion into 


4 | two 


ORI 


according to thoſe of the matters of which it is com- 
poſed. 


| according to their Chemical Properties. 238 


two orders, as well as the foregoing. His firſt order. 
comprehends mixed ſtones formed by water: the ſe- 
cond, ſuch as owe their compoſition to fire. As this 
ſubdiviſion is authoriſed by many more facts than that 
of the ſecond diviſion,” we ſhall follow it with more 
confidence. 15 5 | 


ORDER I. EARTHS and STONES Mixed by WATER. 
Genus J. Petro-filex, or Roci- Stone. 


By this name naturaliſts denote a ſtone of an inter- 
mediate hardneſs between ſoft ſtones and filex. M. 
Daubenton ranks it among the vitreous ſtones, becauſe 
it ſcintillates with ſteel, and its fracture is vitreous, 
though ſometimes rather ſcaly. Petro-filex has a kind 
of faint or half tranſparency like wax. It is duſky and 
deſtitute of brilliancy, and has even ſomewhat of the 
appearance of tallow ; it is fine grained and very com- 
pact; it is found in large maſſes : it ſometimes diſplays 
layers variouſly ſhaded, diſpoſed one over another. The 
chemical characteriſtic by which M. Bucquet diſtin- 
guiſhed it, was its diſpoſition to melt by fire into an 
opaque glaſs. It is far from being ſo eaſily diſcoverable - 
to be a mixture as the following genera, it ſeems to 
poſſeſs the characteriſtics of compound ſtones ® ; and 

5 e far 


* I wuſt here obſerve, that theſe characteriſtics of ſtones, derived 

from the manner in which they are affected by fire, are founded on 
experiments made by M. Bucquet, in conjunction with the Duke de 
Rochefuucault, in an excellent furnace for fuſion, conſtructed on pure = 
poſe in the laboratory in which that illuſtrious caltivates of che- 
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for this: reaſon we rank it at the head of the third 


diviſion: it forms a kind of intenmediate ſtep be. 

- tween this and the foregoing. 

e form of its layers, the matters which they oft. 
en contain, and. ſtill more the maſſes in which it is ac. 

cumulated i in the bowels of the earth, ſhow plainly that 

it owes its origin to water. 


x. Grey petro-filex, 
2. Reddiſh. 

4. Brown. 1 7 . 
. Black, " | | N 
6 Spotted, 
« Veined. 


Sy Ou 


Genus II. Pudding-Stone. 

PuppinG:srons i is a mixture of flints wilted by 4 
cement of a different nature. That cement is either 
gritty or argillaceous, or ochreous; ſometimes it is 
hard, and reſembles filex. | 

Its formation is by no means equivocal ; it is owing 
to water. Theſe ſtones are always found either on the 
ſea-ſhore, or-in places which have been once covered 
with water, and afterwards left dry. 


\ 


Species, 


miſtry proſecutes ſo many e for the improvement of the 
ſcience. I have re-examined moſt of the reſults of thoſe experiments, 
which: it is to be hoped will be one day communicated to the public: 


they will confirm the fine ſeries of experiments made by M. D*Arcet; 


and will add to them a number of facts, ſerving to ſupport Bucquet' 
arrangement of ſtones, 6 


—— 
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bir 

Cn” in 
1. Sandy pudding-ſtone; 

oft. 2. Ochreous. 

"OE 3. Argillaceous. 

that Siliceous. 


9 Agatified ; fſcepibl of the fineſt poliſh, 


; . "Genus III. Granite. ; 


GRANLEE Is bormad by the union of ſmaller or larger 
fragments of three different ſtony matters. Theſe are 
quartz, felt-ſpar, and mica. E 

On account of the quartz and feldt-ſpar which it 
contains, it gives fire with ſteel : its fracture is irregu- 
lar and coarſe-grained : 2 it 1s fuſible, but in various de- 
grees, according as the three component matters are 
proportioned in the compoſition. It is ſuſceptible of a 
finer or an inferior poliſh according to the fineneſs of 
its grain and the hardneſs of its principles. Some ſpe- 
cies of it ſuffer alteration, and waſte away by the action 
of the external air. This laſt phænomenon enables us 
to diſtinguiſh ancient from modern granite. It has 
been ſubdivided into many > tp : But we ſhall re- 
duce them all to the following “. | 


„ | R | Species 


& 
het 
18 


ing 
the 
red 


The natural hiſtory of te has been much tudied * modern 
naturaliſts, M. Sauſſure, in his Yoyage des Alpes, has communicated 


5 a number of new and important facts on this head. Granites are not 
the invariably formed of a mixture of thoſe three ſtones. Some of them, 
nts, inſtead of mica, contain ſchorl; others contain both ſchorl and mica 
ie: at the ſame time. A mixture of quartz and feldt-ſpar, without a 


third lubſtance, mene, A ants and ſchorl compoſe gra- 


et; 
nite ite. 


et's 
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| * Species. : 3 $pecie 
157K I. White granite, PO REG en 

4 2. Grey. 5 | 

170 Red. 8 


3 | | 
E ' i 3, 3. Green. 
6 
7 
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. Black. 
Dirty and friable granite, 1 ſuffered al. 
teration by the action of fire. 
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Genus IV. Ep, 


PotrnY&y is a ſtone werkled with ſpots on a ground 
* red, or {ome other colour. It produces abundance 
of ſparks when ſtruck with ſteel. 2 

It differs from granite in being harder and * * ſerpe 
tible of a much brighter poliſk-: it ſeems to conſiſt of Wl Pf 
feldt-ſpar and ſchorl, united by a quartzoſe cement, 
The paſte which conſtitutes the ground of porphyry 
is of a very fine cloſe grain; the other fragments 
Wi: united in it are generally much leſs than thoſe of g. 8. 
wa! nite. | This ſtone is fuſible into a coloured glaſs. All 
14 the ſpecies of porphyry may be reduced to the 8 
lowing ſeven. 5 


Species. 
I. Red porphyry, with large 208. 


2. Red potphyry, with fmall ſpots. 
3. Green porphyry, with large fpots. 
4. Green porphyry, 12155 _ _ | 


OY 


? 


nitello. Bean account o theſe particulars in beste 1 Jen | 
„. Alpen. A. 
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5 5. Black porphyry, with large ſpots, 
6. Black porphyry, with ſmall ſpots. 
7. Coarſe porphyry, of a dirty red, almoſt with- 
out ſpots, nearly of the ſame nature with 
fand-Rone. 


Plixr gave the name of ophites to a kind of ſtones 
ſpotted like a ſerpent's ſkin. Bucquet conſidered thoſe 


as a kind of porphyxy, but harder, of a more ancient 


formation, and having their component, parts much 
more intimately united than the other Kinds, They 
have likewiſe received the name of ſerpentine, or hard 
ſerpentine. On comparing this ſtone with porphyry, it 
appears that they are both compoſed of a quartzoſe 


paſte, with feldt-ſpar and ſchorl ; but that in ſerpen- 


tine the fragments of feldt-ſpar 3 ſchorl are large 
and rhomboidal, while in porphyry they are very 
(wall. 

Serpentine gives fire with ſteel ; its fracture is fine 
and half ſcaly ; it melts in the fire. 

The following are moſt of the ſpecies of ſerpentine 
which we have had occaſion to ſee. 


Fpecies. 


1, Ophites of a deep green ground, with large | 


white ſpots. 
2. Dark green ophites, with oblong ſpots of a pa- 
t | 
3. Ophites reſembling the preceding ſpecies ; its 


bor very ſmall, and ſcarcely yifible : Many 
2 125 ſavage 
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Ws +  Claſifcation of a Clones: : 
Species. : 
PT ſavage nations ala it for money it has Fecei. 
ved the name of thunder: ſtonc. | 


T 

4. Brown ophites, with inogn\pe oblong. Tpots of give 

a roſe- coloured white. 7 colo 
We are almoſt entirely ignorant of the cireymſiance cAnc 

of the formation of ophites. We know not even whe. ture 
ther it be owing to fire or water. But as they reſemble lava 
porphyry, we have for this reafon placed them | imme. mot 
diately after 258 4 6 5 The 

; . > : | | kno 
OR Dñ ER II. EAR THS and STONES Mixed by Fire, Spec 


Continuation of the ennie Products. 
To 0 origin of theſe nnn is well known; they 
are never found but in the neighbourhood of "TAS" 
or in places where volcanic fires have formerly exiſted, 
Beſides, they poſſeſs all the characteriſtics of product 
of fire. Theſe, together with the compound tones 
above defcribed, will form a. n liſt of volcanic 
products. | 
We include not undies this name all the matter 
which are found near volcanoes. Many of them are 
not altered by fire, fuch as moſt of the ſtones above 
deſcribed, more eſpecially granite, clays, &c. as well 
as many ſaline ſubſtances, together with calcined, 
melted, ſublimated, and vitrified matters. They exhi- 
bit nothing very remarkable, and were we to deſcribe 
them here, it would occaſion an unneceſſary repetition. 
We ſhall in another place take notice of their exiſting 
in the neighbourhood of volcanoes, and of the alters 
tions produced on them by ſubterraneous fire. 
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- Genus I. Volcanic Aſhes. 


Tux name of volcanic aſbes has been improperly 
ziven to a kind of pulverized earthy matters of various 
colours, which are found in the neighbourhood of vol- 
canoes. They appear to be compoſed either of a mix- 


ture of ſubſtances diſcharged from the volcano, or of 


lavas altered by the action of air and water. Bucquet 
thought them to be combinations of iron and clay. 
They are generally attracted by the magnet. We 
know only two ſpecies of them, 


* 


Species. 


I, Rapillo, a a pulverized matter, 1 a blackiſh 


grey, which is found round the edges of vol- 
canic craters, 

Rapillo contains garnets and Ghorls, the form of 
which is ſtill diſcernible, though their angles 
have been ſoftened and incruſted by ſome 

matter in fuſion, 

2. Puzzolana. This ſubſtance has received its 
name from the town of Puzzoli, where it has 
been made uſe of ſince a very remote period: 
it is an argillaceous earth impregnated with 


iron, and variouſly coloured according as it 


contains a greater or a leſs proportion of the. 
metal. There is grey, black, yellow, red, 
and brown puzzolana. It melts by fire into 
a black enamel. 
a kind of cement or mortar, which poſſeſſes 
the property of becoming hard in water. M. 
Faujas de St Fond found ſome of it in Viva- 
rais. He thinks that it is formed by the al- 
teration and attrition of porous lavas, and 
even of baſaltes. That philoſopher, in his 
reſearches on the nature of puzzolana, gives 
"WM © 1 an 
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an account of the proceſſes neceſſary for 

building with it, both under water, and 

where it is to be expol6d only to the ation 
of the air. 


Genus II. LZavas. 

Turis name 1s given to matters which have been 
melted and half vitrified by volcanoes. They are 
uſually ſcattered over the ſides of mountains, the inte. 
rior parts of which are inflamed with volcanic foci. 
They iſſue from the craters of volcanoes in burning 
ſtreams, which ſometimes overflow a wide extent of 
country, carrying deſtruction and deſolation wherever 
they direct their courſe. So conſiderable is their bulk, 
and ſo intenſe their heat, that they cool but very 
ſlowly, and are not quite cold till after ſeveral years, 
In evoling, they crack and ſeparate into maſſes, which 
are ſometimes of a regular form: and this ſeems to be 
the origin of baſaltes. In cabinets of minerals there is 2 
great variety of theſe ſtones. They generally conſiſt 
of a grey paſte, of a lighter or a deeper ſhade; in 
grain and hardneſs ſubject to great varieties; with 
cryſtals or irregular fragments of ſchorl, garnet, glass, 
zeolite, &c. interſperſed; which makes a true mixture, 
It is impoſſible to point out any certain general pro- 
perties of lavas ; for they all differ from one another in 
grain, coheſion, hardneſs, colour, compoſition, &c. 
They are all in general very fuſible, and afford a kind 
of blackiſh enamel, like volcanic- glaſs. M. Cadet int 
found them to contain iron, copper, and filiceous and 
aluminous earth. Bergman believed them to con- 
fiſt of filiceous, aluminous, and calcareous earths, with 
a Mixture of iron. Many lavas, and more particularly 
thoſe 


- 
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V for thoſe which are moſt compact, poſſeſs the nn. of 
and acting upon the een needle. | 
ion 85 
Species» 
1. Soft lava of various colours containing eryſtals 
of black ſchorl. f 


. Soft lava of various colours, containing cryſtals 
of green ſchorl. 
Soft lava, of various . with cryſtal of 
white ſchorl. 
4. Reddiſh lava, with blackiſh cryſtals. 
5. Yellowiſh ſaline lava. 
6. Soft lava, with garnet cryſtals. 
7. Porous lava, of a gentle luſtte (Fr, Chatayant. ) 
8. Porous grey lava; volvic ſtone. 
9. Soft blackiſh "ts with white cryſtals.  . 
10. Grey lava, ſomewhat compact, with duode- 
cahædral, opaque cryſtals, or garnets altered 
by fire. 
11. Ancient lava, very compa, of a blackiſh 
grey, and ſpeckled with ſpots of. a deeper 
colour, 


Genus III. Baſultes. : 


TrxRE is nothing more inaccurate in the writings 
of naturaliſts than their deſcriptions of baſaltes. Some 
have confounded both ſchorls and garnets with this 
ſubſtance. There is no where to be found an accurate 
definition of the word ba/altes. Some conſider them 
as products of volcanoes ; others think them to be 
formed by water. The experiments and obſervations 
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of Meffieurs Deſmarets and Faujas de St Fond, induce 
us to prefer the former of theſe opinions. Regularity 
of form, abſolute opacity, and a confiderable degree of 
| hardneſs, ſuch as that it gives fire with ſteel, a grey 
aſhy colour, and an evident mixture of ſchorls, or 
{mall fragments of vitrified matter, of a deeper colour 
than the maſs through which they are- interſperſed, 
may be conſidered as the diſtinctive characteriſtics of 
baſaltes. They are likewiſe fufible. 
Among this genus there are ſtones of enormous bulk, 
and collected in vaſt maſſes, which appear to have 
been formed at ſome very remote period in antiquity. 
Such are, 1. The columns of the Giant's Cauſey in 
the county of Antrim in Ireland. 2. The rock of 
Pereneire near St Sandoux in Auvergne, which is very 
accurately deſcribed by M. Deſmarets. There are o- 
thers regularly cryſtallized in ſmall priſms of three, 
four, or five faces, &c.: their form, ſize, and diſpoſi- 
tion, are extremely various, | 
They are uſually arranged in regular order, one be- 
ſide another. No analyſis of them has yet been made 
from which any thing could be determined concerning 
their nature. They ſeem to be nothing but lavas ap- 
parently cryſtallized, in conſequence of the cracks 
which run through them in all directions while they | 
are cooling “. Their arrangement and amazing va- 1 
. ke rieties fure 


* One theory which has been receiyed concerning the formation of vera 
baſaltes, is, that when a ſtream of lava pours into the ſea, the im- vitie 
pulſe of the water cauſes it to contract and ſplit into regular figures | 
But the ingenious M. Houel, in his Voyage Pittoreſque, Qc. ſhows 
this theory to be inconſiſtent with facts. He propoſes another, in 
which he aſeribes the formation of baſaltic columns to the heteroge: 
neity of the matters of which lavas are compoſed. An ingenious 


„ theory! but not ſufficiently confirmed by fade, 


acoording to their Chemical Properties. 36g 


likewiſe appears, that water infinuating itſelf into the 
chinks, depoſites in them different kinds of earth, and 
grey alters the correſponding fides of the baſaltic. co- 
„ Or jumns: and this ſeems to be the cauſe that produces 
lour the yellow or brown cruſts with which they are co- 


led, yered. 

$ of 

| Species. | . 

ulk, 15 Baſaltes in very 169k nes priſms, not ter- 

lave minating in regular pyramids. 

ity, 2. Baſaltes in ſhort truncated priſms, of throe, 

in four, five, or ſeven faces. I 

of 3. Baſaltes in ſhort polygon priſms, termina- 

ery ting on the upper end in a concavity, at 

o- the lower in a cee articulated ba- 

ree, ſaltes. 

oſi. 4. Small baſaltes, ing inline, 43 

formed by the fracture of the larger co- 

be- lumns, and united in the ſame group with 

ade them . 9 F #883 | 

ing : 

p- 7 | 

ks Genus IV. Scoriæ of Lavas. 

e 

0 The 1 matter of which "RS: conſiſt is a mix- 

ies ture of various heterogeneous ſubſtances, differing in 
denſity and gravity. As it is ſlowly cooled, thoſe ſe- 

| of veral ſubſtances are ſeparated, according to their gra- 

im- vities. Hence the ſcoriæ of -layas. Theſe are ſpongy 

res, | | ſub- 

Ws 

N For the hiſtory of theſe tones, and all the other products of vol. 

ous canoes, ſee an excellent work intitled Mineralogie des V b par M. 


Faujas de St Fond, Paris, 1 "+ F. 


rieties give conſiderable weight to this opinion: it 
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fabftances which have not been ſo thoroughly melte} 
as the lava, and whoſe levity raiſes them to the ur: 
face of the maſs. In other reſpects they appear to he 
of the ſame nature with lava; the only difference he. 
ing, that they are a more imperfect mixture. Scorix, 
as well as lavas, are found to contain ſchorl and garnet 
cryſtals. 
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2+ Jo ee en ſcore, of decmpet tex: beit 
| re... | advan 
2. Black cellular 1 1 5 to dif 
3. Black ſpongy volcanic ſcorie.  _ prope 
4. Black yolcanic ſcoriæ, twiſted like a rope. ire, 

5. Yellow ochreous volcanic ſcoriæ. enter] 

6. Reddiſh volcahic ſcoriæ. 8 | thron 
The two laſt ſpecies plainly appear to have ſuf. equal 

fered alteration from the contact of air, va. 
ter, and acid vapours. 


— 


Such was the claſſification of earths and ſtones 
which Bucquet thought proper to adopt in the years 
1777 and 1778. Great progreſs has ſince been made Wi « 11. 
in the chemiſtry of mineralogy, Stones are now ans. 
lyſed in almoſt every laboratory. Meſſrs Bayen, D'Ar- 
cet, Monret, de Morveau, Sage, Mongez, and Pelle. | 
tier, in France; Scheele and Bergman in Sweden; PE 
Achard, Bindheim, and Hupſch, at Berlin; de Sauf- j 
fare in Switzerland; Wdulfe, Withering, and Kir- claff 
watt, in England, have examined a great number of 
earths and ſtones: and in conſequence of thoſe analy- 
tes, the claflification of earths and ſtones muſt under- 
go a conſiderable change. Two of thoſe chemiſts have 
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accordittg' to their Chtmical Properties. ach“ 


melts; WW therefore publiſhed new ſyſtems. of mineralogy, in 
ie fv ich their arrangements are founded on the nature of 
r to he the component Principles of minerals. But their me- 

ce be. :hods are totally different from that of Bucquet, who 


ought to aſſociate exterior characteriſtics with chemi- 
garnet cal properties. Bergman and Kirwan have paid no re- 
gard to phyfical qualities; the nature, the quantity, 
and the proportion of the component principles are the 
| particulars on which they found their arrangements. 
k tex. Their ſyſtem, though it may contribute greatly to the 
| advancement of chemical knowledge, cannot teach us 
to diſtinguiſh tones by their appearance and ſenſible 
properties. It was therefore abſolutely neceſſary to 
. ire, as we have done, ſome phyſical method, before 
entering on the examination of theſe ſyſtems. The one 
throws light on the other; and they may thus be 
> ſuf. Nequally uſeful to the ſtudent of mineralogy. 


Lak 4. r 2 
8 


II. Brac MaN's Chemical arrangement of Eatths and. 
Stones X. 


ExcMan, after ſhowing that external properties, 
if judiciouſly ſeleted, may be of u/e in forming a 
claſſification of minerals, but are not of themſelves 
fully 


This ſection is an extract from Bergman's work, publiſhed in 
French, by M. Mongez, under the title of The Mineralogiſt's Ma- 
© Sc. F. — There is an Engliſh tranſlation of it by Dr Wi- 

ering, ; RN. | | | 


— 


268 — Claſſification of Earths and Stones 


fully adequate to that purpoſe, / eſtabliſhes his Princip fecit 
diviſions of elaſſes and genera on the compoſition and to the 
intimate qualities of thoſe bodies. Every mineral h e tt 
arranged by that principle which is the moſt powerful ma) 
or the moſt copious in its compoſition: all minerals, k 
foſſils, are in this ſyſtem divided into four claſſes . falts, 

_ earths, bitumens, and metals. We ſhall here take no. 

_ tice of none but the earths. 0 SN ” 1 


Bergman acknowledges five diſſerent kinds of ſimple 
earth; terra ponderoſa, lime, magneſia, clay, and fili. | 
ceous earth *. 3 | 

He firft examines each of theſe as pure earths, tho 1 

none of them is ever found ſuch in nature: he ob- 
ſerves, that theſe five earths combine into twenty diffe. 
rent ſpecies, ten of-two, ſix of three, three of four 
and one of the whole five. But he ranges among the 
ſpecies of earths all ſuch of their combinations with I 
acids as are not ſoluble in one thouſand times their own WM 
weight of boiling water; and thoſe ſpecies are thus 
increaſed to a vaſt number. Beſides, two compound 
earths, though made up of the ſame component prin- 

ciples, may differ widely as to the proportion in which I 
thoſe principles exiſt in them; even ſo much as to be 
eſſentially different in their nature. Theſe are the 
grounds on which Bergman and his commentator the 

Abbe Mongez, have diſtinguiſhed earths into different 


1 | | | 7 

* Three of theſe five kinds of earth appear plainly to poſſeſs ſaline eaſy t 
properties, namely, barytes or ponderous earth, magnelſia, and lime; wits 
and we therefore reſerve the hiſtory of them to the ſecond part of the fhall | 
work. Bergman, whoſe intention was to divide ſtones according to thy 
their principles, was obliged to rank them among the earths, becauſe 1 
they are often united with each other. Many of the ſubſtances which Engl 
that illuſtrious chemiſt has placed among ſtones, come in our method” Wi Mine 


fo be conſidered as ſalts, F. 


according to their Chemical Properties. 2469 
cies; for Mongez has made conſiderable additions 
v the labours of the Swediſh chemiſt. The following 
re the ſpecies into which they divide each of the pri- 
mary earths. | | . | | 

| Ponderous Earth *. 


0 is 4 . 0 | 
2 pure ponderous earth. This is no where to be 


imple found in nature; it is obtained, as we ſhall 
d fli. afterwards ſee, by decompoſing ponderous 
| "© ſpar. | 1 | 1 | 

| the II. Aerated ponderous earth; a combination of 
e ob. terra ponderoſa with the aerial acid. This 
diffe. compound, has not hitherto been found in 
four, Wi nature: Bergman thinks that it may exiſt in 
5 the water in a ſtate of ſolution f. 


with BY III. Vitriolated ponderous earth ; ponderous ſpar : 


thus vitriolic acid. Abundance of this ſubſtance 
ound is found in mines. 'The Bologna ſtone is a 
= variety of it. 

nilc 


IV. Vitriolated ponderous earth, containing petro- 
leum, mixed with ſelenite, alum, and fili- 
ceous earth; the hepatic ſtone of Cronſtedt. 
This is a bright yellow, brown, or black 


eaſy to refer the ancient names both of earthy baſes and of the acids 
united with them, to the new and methodical denominations which we 
ſhall give thoſe bodies in the hiftory of ſaline matters. See the end of 
this volume, and the ſecond. A. | 


England fince the death of Bergman. Sec the extract from Kirwan's 
Mineralogy. A. 


a combination of ponderous earth with the 
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ſparry 
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* We ſhall here follow the denominations of Bergman. It will be 


A natural compound preciſely of this ſpecies has been found in 
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Claſſpicatiom of Earths and Stones. - 


ſparry ſubſtance ; ſtrong ſmelling, and ng 
efferveſcent with acids. A quintal of thi 
natural compound Ren according ty 
Bergman, 33 parts of ſiliceous earth, 29 0 
pure terra ponderoſa, and 5 of clay, beſide 
lime, water, and vitriolic acid. | 


* | 
* > 
« 


I. Pure or quick-lime. Bergman knew not whe. 
ther this ſubſtance exiſted in nature. 

II. Aa lime ; chalk, or calcareous earth; 
eormfbiriatiin of lime with the aerial acid, 

It often contains marine ſalt of magneſia 
calcareous marine ſalt, clay, and filiceous 
earth or iron. In the bowels, or on the 
ſurface of the earth, it conſtitutes lac lung, 
congelations, calcareous ſtones, marbles, cal. 
careous ſpars, concretions or ſtalactites, &c. 
III. Bituminous aerated lime, or lime impregnated 
with petroleum ; ſwine-ftone. It 1s found 
in France at Villers-Cotterets, Plombieres, 
and Ingrande in Anjou; ; at Rattwik in Da- 
lecarlia, Kinekulle in Weſtrogothia, Kral. 
naſelo in Ingermania, in Portugal, in Swe 
den, &c. If violently rubbed, or heated, 
it diffuſes a fetid ſmell, which ſometimes at- 
fects the noſtrils in the ſame manner with 
cat's urine ; and ſome authors have there- 
Fore given it the name of /apis felinus, l 
efferveſces with acids, decrepitates, and lo- 
ſes its ſmell and colour in fire. When di- 
ſtilled in large quantities, it affords, a, 
| 6 N 4 


1 


. according to their Chemical Properties. 271 


| ies. 1 3 | 

* 10 fetid liquor, which turns the ſyrup of vio- 

in this lets green, and efferveſces with acids; 2. A 
E ' blackiſh oil, of a ſtrong ſmell, reſembling. 


that which is obtained from pit - coal; 
3. Concrete' volatile alkali. The reſidue 
contains a little marine ſalt. 'This ſubſtance 
- owes its, peculiar RO phonag to the bitumen 
mixed with it. 
IV. Fluorated lime; fluor mineral, or vitreous 
SY, ſpar. A combination of lime with the ſpa- 
| thoſe or fluoric acid, with a mixture of. 
clay and filiceous earth, and a little of the 


rth; : 

| ad mamaarine acid. 
oneſia V. Lime ſaturated with a Aal wall. probably 
iceous metallic *; ponderous ſtone; Swediſh 
on the! 5 Tungſten. This i is the weightieſt of. all ſtones. 
luna, It is found in ſmall yellow or red grains in 
28, cal. the mines of Baſtnaes, near Ritterhute in 
8, &c. WMWeſtmania; at Marienburgh and Alten- 
gnated burgh in Saxony, it is ſparry, bright, and 
found whitiſh. It is often confounded: with white 
bierez tin ore. It ſcarce yields to the action of 
in Da- fire, and is vitrifiable only at the ſurface: 
Kraf. it is not ſoluble in boiling water; the vitrio- 
| Swe- lic acid ſeparates the lime: by diſſolving it 
eated, in volatile alkali, precipitated by the ni- 
nes al trous acid, a white powder is obtained, 
with which is the peculiar acid diſcovered by 
there. | Scheele. In order to recognize and diſtin- 
s, I N guiſh 
nd lo- 


p * Found to be ſo. See Schecke, Eilayy aud De Layart's on Wal 
en p un, both tranſlated into ate 
I, * 
9 1 
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note the mixture of two or more earths, when nd real combination 


the hiſtory of ſalts, 


N 


272 eee, of Zarche and Stinet 5 


guiſh it "RE other ſtones, we muſt firſt 5: 
duce it to powder, and then pour upon it; 
due quantity of the nitrous or of the ma. 
rine aeid. This mixture, when gently 
heated, affuracs a fine yellow colour. (Se! 

Le Fournal de Phyſique, 1783, tome 22. 

VI Aerated lime, contaminated with a ſmall 

mixture of muriatic fits Le or marine ſalt 
of magneſia. 
VII. Aerated lime, contaminated with clay; ; falſe 
marl. „ 

VIII. Aerated lime, ar e with ſiliceous 
earth. Some hewing ſtones and marble 
give fire with ſteel, on account of the trap. 
ments of ſilex or quartz which they contain. 

IX. Aerated lime, contaminated with a mixture of 
argillaceous and ſiliceous earth; perfect; 
marl. at | EY EE 

X. Aerated lime, contaminated with iron and 

manganeſe: falſe white iron ore; black and 
duſty, or hard, red, or whitiſh. - The mines 
of Hallefors exhibit theſe varieties . 


e 


I. Pure magneſia. This Is always a product of art; 
; II. Aeratel 


The word contaminated, inguinatus, is uſed by Bergman to de 


takes place. We ſhall therefore ms anc. { ubſtitute the word mixei 
in its place. A. 


+ All theſe ſpecies are ſaline ſubſtances, which will be deſcribed i in 


frag. 
ntain. 
ure of 


ried; 


1 and 
k and 
mines 


fart, 
rated 
to de 


nation 
| mixed 


bed in 


ys | Aerated ad l, abe in nter aun. 


rated with aerial acid. 


III. Aerated magneſia, mixed with Aligeous 3 . 


It ſeintillates and efferveſces. 99 x 


IV. * intimately combined with clay and 


-Miceous earth; ſteatites, Briarigon chalk; 
ſoap-ſtone, lapis ollaris, ſerpentine, lapis: ne- 
Phriticus. N 


V. Magnefia, combined with a chilfiferatle ROY 
tion of filiceous earth, and 4 fmaller quan- 
_ tity of calcareous arid argillaceous earth, 
and contaminated with calx of iron. Aſ- 


beſtos; mountain cork; mountain leather 


amianthus. Bergman Wund! a quintal of ami- 
anthus to contain 64 parts of filiceous earth, 
18 2ths of magneſia, 6, ths of lime, 6 off 

pitriolated ponderous earth, 3 tus of clay, 
ald 12th calx of iron; a quintal of aſbeſtos 
Po afforded 67 parts of filice6tis earth, 16 7ths of 

magneſia, 6 of clay, 6 of lime, Arn of calx 


"AC. 


VI. Magnefia mixed with irgillaceous and filiceous 


earth, and with pyrites; a kind of ore of 
alum deſcribed and analyſed by M. Mon- 
net, (Sy/t. de Minerulogie, genre g. page 101. 


VII. 1 mixed with argillacequs and fili- 


ceous earth, pyrites, and an mag 
 Heſian aluminous ſchiſtus. | : 


Clas. 2 


13 


1 Pure clay. tt is precipitated from alum by 


aerated volatile alkali. 


II. Clay * with. ſiliceous earth. Porcelain 
3 * earth; 


"x 
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8 35 Gb ineſe RO Solid clay FL. 
| Saint-Iriez in Limoufin, from Japan, and 
W from Saxony. Pulverulent clay from Weſt. 
| de FE. mania, Boſerap, and China. Theſe earth, 


25 St often _ mixed with mica. Clays for ; 
N potteries and delft-ware a are coarſer, but of 
2 a milar nature: 

"nr x cl "mixed with iron 2 ens earth, 1 
Boles or bolar earth, grey, yellow, red, | 
brown, and black. Theſe, when waſhed, 

| become terre ſigillatæ. Common clays, of: 

; . green, . blue, or red colour, are of this | 

„ Tpecies. 
+ „ Clay mixed with filiceous and b 0 
-_ ...._.._ earths. Argillaceous matt; pipe clay ; agaric 


mineral or foſßl. 

v. Cue mixed with filiceous and 0 earth, 
| Lemnian earth; fuller's earth z/ ſoap-ſtone; 
ſmectites. e obtained from Lem. 
e 2 earth, Hampſhire clay, and Engliſh 
' ©. fulller's earth, a conſiderable quantity of fili- 
cCeeous earth, about th of clay, and as much 
aerated lime, with th of aerated magneſia, 
and the ſame quantity of oxide of iron, 
He gives to theſe earths the * name of 


lithomarga. 
vi. Clay contaminated with ſulphur and vegetable 


WP alkali: alum ore of Tolfa and Solfaterra, 
Bergman takes it to be a volcanic produd. 
Vn. Clay mixed with filiceous earth, pyrites, and 
| petroleum ; aluminous ſchiſtus. It is found 
vo anal in Italy, in the diftri of Liege, in Sweden, 
and in Jemteland. Black crayons, ſuch us 
-- thoſe from Bechel, near Seer i in Normandy, | 


- * 


* 5 | | and 


a 
1. . 


— 16is Cbrinicat Projjetiine. * a5 


i and the ampelites, are of this ſpecies. Tripo- _- 
s are of tlie ſpecies of aluminous ſchiſti, more if 
or leſs burnt. Such are thoſe of Poligne in 9 
185 "Normandy: and of Menat in Auvergne. N 
M. Mongez comprehends under this ſpe- 
cies thoſe ſchiſti which contain much clay,  _ 
And more of lefs filiceous earth and bitu- bil 
wen. Moſt of them contain likewiſe a mix f 
tre ok calcareous earth, and efferveſce with - 1 
acids. The proportions in which the com- 
ponent principles are mixed in theſe ſchiſti 
are extremely various. Some of them are ſo 
bituminous, that they butn with flame; 
ts others ate full of pyrltes, and efferveſce in 
* * the ait; ſome again are exceſſively hard, 
9 79 and give fire with ſteel! M. Mongez ad- 


* - 


. mits five varieties: 1. Hard argillaceous F; 
Low \{chiſtus, or writing fate: 2. Soft argilla- 
um . Feous ſehiſtus, or flate for roofing houſes ; 

F fl. 3. Soft filicedus ſchiſtus, uſed in poliſhing 

. metals: 4. Hard filiceous ſehiſtus, uſed for 

neſs __ Whetting Fazors ; ſeythe-ſtone ; 5. Hard cal- 

3 Lareous ſehiſtus, which makes an indiffe. 

moot rent lime, fich as as that of Allevard i in Dau- 5 


phiny. 
vm. Clay combined with nearly half its weight 
of filiceous earth, a little acrated lime, and 
ſome oxide of iron; cryſtal gems. Berg- 


and man's fine diſcoveries concerning the na- 
dun ture of cryſtal genis, which, from their 
den, exceſſive hardneſs arid apparent inalterabi- 
"Il lity, were formerly thought not to be ſuſ- 


ceptible of a chemical analyſis, dan been 
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; . Clay combined it a derten of ſilicec 
carth, equal to more than half the weigt 
of the whole maſs, with a very ſmall qu; 


* 
ö 


. | | 8 Chr, Stief 


2 portion of the iron varies. 
fis of the Tourmalin of Tyrol, by M. Muli 


Journal de Fare, tome 15. P. 182. an 
4 

* 7 Clay flightly combined with half the weight 
of the maſs, or rather more, of filiceou 


- ® Orrather Bergman's Eflays. | 


| Caſa of arthe and 


Sate by this; L of Met 
Margraf, Gerhard, and Achard. The $j 
| lowing is the reſult of Bergman's analj 
of the five cryſtal gems; which are varieti 
"TY CONES we are now ang 


= Iron, 
Oriental cada contains 60 5 


Oriental ſapphire 33" 25 30 -2 
Saxon topaz - - 46 39 8 6 
3 1 mY 40 25 20 5 
e = 40 39 9 
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The means 8 by hi 7 ingenio 
chemiſt for reſolving. ſtones into their con 
ponent principles, though very ingenioulf 
are very fimple., (See e Journal de Ply 
 feque, ie 14 15 268; lame 21. þ.5 
et 101) &. 


tity of aerated lime and ſome iron; garnel 
ſchorl, tourmalin. In theſe ſtones the pn 
(See the anal 


earth, and a ſmall quantity of lime; zeolit 
M. Mongez conſiders the azure fond; laji 
lazuli, as a zeolite. M. Margraaf found 
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den quantity of era, vey” foried, in 
the Ap 


XI. clay combines ie a Ee quantity | 


of filiceous earth and a little magnefia ; . 
_ tale, mica.” The proportion in which the 
principles exiſt in this ſtone 1 is not yet ** 
5 e Wie 


* 7 * 


Genus v. Siliceous Earth, 


. Pure filiceous earth. This i is 3 by melt - 


ing white quartz with four parts of fixed - 


alkali, diſſolving the whole in diſtilled wa- 
ter, and precipitating the earth with an 
acid. The precipitated earth is then welk- 
ed and thoroughly dried. 


II. Siliceous, united with a very ſmall proportion 


of argillaceous and calcareous earth: The 
ſeveral varieties of rock cryin, of quartz, 

and of grit-ſtone. | 
III. Siliceous, united with ee ** 

dlrophanes chalcedony or oculus mundi: 
cording to M. Gerhard of Berlin, this * 
contains a greater quantity of elay than of 
ſiliceous earth. Opal: M. Mongez conſi- 
ders cat's eye, fiſh's eye, and giraſol, as va- 
rieties of this ſtone. To theſe three he adds 
agate and its varieties; cacholong, corna- 
line, fardonyx, gun-flint, and jade. They 
have not as yet been Ars gr with OR | 
Ae e obo q _ 
A 83 l 


. 


46 . 


ED earth united with 5 — may be 
TWS pregnated with iron; jaſpet. M. Mong e ſhal 
| w 5 . 9 07 _ as 4 1 9885 of the k 8g 
£4 1 ail; united: ith ſuch a ce Bergmar 
| = . Da martial earth as renders. it ponderous fall ſtones o 
: | | jaſper... M. Mongez calls this ſtone a me whole po 
if 7 tallic quartz. He diſtinguiſhes it into tha adhere 
i 5 black coloured by iron, and the red colour agglutin 
1 = : ed by copper. guiſhes t 
q | \ 1 FH Sillecous united with ad earth, and Jony, an 
Ne poll little lime; petpoſilex. This ſtone ſom bends fi 
1 | 4 F, times gives fire with ſteel, and efferveſce ners 
* irh acids. It melts in a ftrong fire, die, af f 
| | vn. „ Silicous earth united with clay, and a li pudding 
it magneſia; feldt-ſpar. It ſuffers a change theſe ſto 
|l | | of colour, and melts 1 in the fire, Air do . 
| nauot decompoſe it, It gives fire with ; ſteel} I. Gr 
I 41. 45 | " and breaks at every 5 of quark 
| 6 VIII. Siliceous earth united with magneſia, ar m varie 
| ted and fluorated lime, and. a portion of of theſe 
| | 8 ? 3 =O. oxide of copper - and. 4ron.; ; praſe, chryſo of four, 
=, 8 N Bergman gives the compoſition dc 9 
B i Mw ho from an 0 15 bi £ M. Ach. Vari 
| e 'D 
| „„ ALNDS Ko . 
B xk MAN, in his firſt appendix, treats of minerd bales 

Aubſtances mechanically mixed or united, in ſuch a mi 


may be at once. diſtinguiſhed by ocular obſervation. 
e ſhall mention none but mixtures of earths; ſuch 
ate the ſtones known by the name of rocks, * M. 
Mongez, who has made conſiderable additions to what 


tones or rocks into two genera.. 1. The firſt, thoſe 


guiſhes them into three ſpecies, —granite, gneis of Sax 


theſe ſtones Wenne by this n ter 


F -, DN 
1 £=# 8 


I. Ces is a compoſition. e's by: ow union 
of quartz, feldt-ſpar, mica, ſchorl, and ſteatites, mixed 
in various proportions; conſiſting ſometimes of two 
of theſe ſubſtances, ſometimes of three, and ſometimes 


of four, . is ads the baſe, 


e 7 "Granite of two a abe ; graniti,). 
KY. > Quartz, and feldt-ſpar., , ., + 5 
R. nn 0 
3 — Quartz and mica. e | 
D. Quartz and ſteatites. Rog 
Variety. H. Granite af three ſubſtances, „ 
A. Quartz, feldt-ſpar, and mica. This is ahs 


».. 4 


dl. e 7. cf. plac he 
B, Quartz, mica, and ſehorl, . OTIS $f 


. 2436 


84 8 


ner that the Ss of the mixture” or den 


gerzman had done on this head, diſtinguiſhes theſe 


vhoſe parts are not united by any cement, but ſimply | 
adhere by juxta - poſition. Theſe are formed by the 
zpplutination-of a number of fragments. He diſtins 


| ony, and horn-ſtone. 2. His ſecond genus compre- 
dends ſuch mixed ſtones as have their parts incruſted 
in a common cement; as is the caſe with the four ſpe- 
cies of porphyry, ophites or ſerpentine, breccia, and 
pudding-ſtone. We ſhall. here give the een of 


moſt common, the moſt eä IOAL the ; 
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ve III. e of four ſubRances. wag 


: Expoſure to the air ſoon alters and waſtes it down, be. 
cauſe the clay abſorbs the moiſture. Many varieties 


"of the weer are n on 128 Alps pf ion 


A. Quartz, feldt-ſpar, ſchorl, and 8 | 
By a ink: {cher and Reatitex,. 


II. Grizrs 4 is AYE of quarts in 1 De 
0 in a greater or a leſs proportion, with a conſiderably 
y of clay or ſteatites, which conſtitutes the baſe 
" af the ſtone. This Gone 1 is foljated; like the ſchiſtus | 


filiceous 
| u eee is a 1 fois; conſiſting of Wl confiftin 
very minute particles of an earthy aſpect, and exbibit. 4 calem 
ing over its ſurface ſparkling points of miea. When ment, a 
moiſtened or ſtruck; it diffuſes a clayey ſmell. It genus; 
hardens in the fire like clays, and when expoſed to a is the g 
very ſtrong beat, melts into a blackiſh ſcoria or a black ment ar 


. glaſs. ' Its colours are extremely various. M. Mon- ment a 
ger en the aich trapp a yy oE * Sink breccia. 


ſtone. | 


IV. 8 ſeems to be 3 of a fine hard 


_ paſte, of the ſame nature with red jaſper, containing 


either irregular or cryſtalline grains of quartz, white 
or reddiſh feldt-ſpar, and lometmes of am of black 


chorl. eo 
V. Ornirxs, or ſerpentine, is a ſpecies of porphyry, ducts 1 
of a green paſte, and greeniſh white ſpots. - The ſpots 
of the ophites are generally oblong; whereas thoſe of 


porphyry are ſquare or thomboidal. The thunder * Ac 
t pe Ir IP fixed to 
. Th I Im of 


VI. Jnkanids tous the leatkin word a tels, A end 
gr fragment. ' This is a mixed ſtone of a much later 
formation than any of the above, formed of the ruins 
of the primary mountains, of irregular worn pieces 
of filex, &c. united by a common cement. M. Mon- 
get. makes no ſpeoifie diſtinction between breccias and 
pudding-ſtones ; but gives to the latter a compound 
name, idlenhig the nature both of their fragments 
and of their cement. He diſtinguiſhes theſe ſtones in- 
to eight varieties: The calcareo· ealcarecus breceia, 
under which denomination both the breceia properly 
ſo called and the lumgchello are included; the filiceo- 
fliceous breceia!- ar the piidding-ſtone *; the hreecia 

conſiſting of caleareous and filiceous fragmente! with 
' calcareeus cement; the breepia' with ſilicegus ce- 
ment, and fragments of the caleareous and filiceous 

genus; the arenario- filiceous breccia, —of this variety 
is the gfey ſtone of Chartres; the brecoia with a ce- 
ment and fragments of Jaſpers che breceia with a ce- 
ment and ae we Te ; _ te "Ray 
WOE SRI Mts © 
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M. Monens, with Bergman, divides volcanic pro- 


duds i into wh as are formed Oy fire, and ſuch as owe 
be their 


v 8 to this omen chere, the 7 of the two names of 
fired to the breccia expreſſes the nature of its cement; the 3 
that of its 88 
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5 their a 10 water The laſt are 8 but earthy 
matters, which having been diſſolved or ſuſpendet i in 
Water, are by it depoſited in places adjacent to volea. 
noes, and among their products; of this kind are the f 
calcareous and. filiceous incruſtations, as well as the 
zeolites which .are e W . valpanized ſub. 
ſtances. TY 

Mk: 3 divides, 4 genuine 1 of *. 
noes into three orders: 1. Earthy ſubſtances, but little 
altered by fire ; ſuch as calcareous matters, clays, ga. | 
nets,” hyacinths, ſchorls, and mica. 2. Earthy ſub. 

ſtances which have been burnt and calcined; ſuch a; 
_ volcanic aſhes or rapillo, and puzzolana, the tufa, the 
peperino of the Italians, pumice-ſtone, and the white 
_ earth. which covers ſolfatara. 3. Earthy ſubſtance 

which have been in a ſtate of fuſion, or lavas ; and of 
theſe. he admits ſeveral kinds, the ſpongy lava, the 
81 lava, the lava in ſtalactites, and volcanio 
glaſſes. After theſe diviſions, he mentions fuch earthy 
_ volcanic products as are of an/yncertain arigin, Un- 
der this order he reckons particularly yolcanic ſchorlz, 
and ſtill more baſaltes, which he takes to be maſſes of 
trapp ſoftened by the humid yapours of volcanoes, and 


flowly dried alter cheſe have .cealed to Ow 
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the year 1784, Mr Kirwan, a celebrated chemiſt 
of London, publiſhed a work on mineralogy ; ; in 
which he gives à general claſſification of minerals, 
founded on their chemical properties or cambinations. 
The firſt part of his work contains earths and ſtones. 
He gives inſipidity, dryneſs, fragility, incombultihility, 
and inſolubility, as the characteriſtie properties of theſe 
ſubſtances. With Bergman, he diſtinguiſhes five ge- 
nera, of ſimple earths, —calcarequs earth, ponderous 
earth or barytes, magneſia or muriatic earth, ar | 
ceous earth, and filiceous earth. From a pps 
analyſis, he arranges all known earths and ſtones under 
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CALCAREOUS,G ENTS... 


T0 this be refers twelve ſpecies. 

15 

I. Calcareous earth, not combined with any acid; 

virgin lime of volcanoes. Falconer. on Bath 

Matera, vol. i. P. 150, 157; Monnet. Mines 
ral. p. 515. . 6: 8 

II. Calcareous earth, conndines with cat a- 


cid. Its varieties, which he arranges in 
| two 
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two ſeries, are tranſparent calcareous ſpar, 
opaque ſpar, ſtalactites, tophi, incruſtations, 
| LG agaric mineral or ghur, chalk 
1 | imeſtons, and marbles, - Faxen, Journal c 


95 ; Phyfuque, | tome Ii. p. 496. | IX, : 
III. Calareous earth combined with the vitriolic . 
a4cid, gypſum, ſelenite, or plaſter . 62123 


3 admits two ſeries; 1 the 2 7 and the 
. 8 nde with hs ſparry 255 3 - 
fuor ſpar, petuntze of Margraf. Sees! W 
os Tate, fluor ſpars: II. Opaque fluor — 
. 
. e earth combined with the acid of Ml 
tuagſten. Tungſten or Ponderous ſtone. 


| 2 _ Woulfe, Phil. © tow 1779, P. 26. 3 Scheel: XII 
( n nee 

4 3 u Aerated citireous earth, "edit with a dil. 

ll e quantity of magneſia. "Var. I. 

i Compound ſpar, deſcribed by Mr Woulf+ 

it Phil. Tranf. 1779, p. 29. II. Creutzwald | 

it | ſtone, analyſed by M. 89 85 To Jour. de Phy, 

1 ine Xiii. 5. 39. 5 
=: VII. Aerated calcareous darth, mixed with « Git ag 
ll | | - cernible quantity of clay. Var. I. Calca- ts P 
| i reous marl. II. Traveſtino, margodes, ee 
if "+ Bok This tte ice 20 . aaron rags” WD vitreot 
* 

i Kirwan A e fits . though ther il of the 


a yell: 
ſmall ] 
calcar 
ed Wi 


be even one half more Toluble than the moſt- ſoluble flones. A. 
+ It would be ſuperfluous to give here the proportions in which 
wide ſeveral principles are united in theſe ſtones, as we will have occs- 
ion to mention them in the chemical hiſtory of ſalts. - We ſhall give 


the proportions only in Mr Kirwan's two la genera, which we con. 
def as genuine earths, A, 
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” 117 

1 
157 

l | i 
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Erd Wen FMeepemenes 4% 1 
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da mar. Ember Kc 7 ravele is Hah, x 
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vlt. Acxated ee auth, mixed with: a dar 
_ - -- cernible quantity of 8 W 3 Da, 
| ; rytie marl/of Derbyſhire. ken e 
* OO calcareous earth, pu. rh wich A: git 
oCeernible portion of: Gheeous earth. , Var. I. 
Stellated ſpar. IL Calcareous grit; Hard 
freecſtone, Moilon. eee e | 
r nee e eee +: 5 
4 X. 4 enlcareous. —— au ks ſal 
quantity of petroleum. Swine- ſtone. 
XI. —— caleareous earth, mixed with a AC 
cernible quantity of pyrites ; pierre de St. 
 Ambroix, analyſed by the Baron de Ser- 
 vieres, Journ. de Phyſ. tome xxl. p. 304. 
XII. Calcareous earth, mixed with a diſcernible 
portion of iron. Var, I. Aerated calcare- 
ous earth impregnated with iron, Rinman, 
Mem. de Stock. 1754. II. Tungſten, im- 
, pregnated with ou: ae _"_ de 
1 Stock. 1751. birth 
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To theſe twelve levies of in earth, Mr Kir- 
wan adds fix ſpecies of compound: ſtones, in which 
calcareous earth predominates. 1. Mixtures of the 
ſimple calcareous ſpecies, ſuch as ſelenite and chalk, 
vitreous ſpar and tungſten. 2. Compounds made up 
of the calcareous and barytic ſpecies. Of this kind is 
2 yellow-ſtene of ; Derbyſhire, formed of chalk with 
ſmall lumps of ponderous ſpar. 3- Compounds of the 
calcareous and magneſian ſpecies.;.. white marble mix- 
ed with Heatites, t Wa, Pak telchina, and the verde 


antico. 


3 


-. antico.. ho Compatiias of the e and tte! a. 
gillaceous ſpecies,” of chalk and ſchiſtus; ſuch as the 
green campan of the Pyrenees, the red campan, Flo. 
rence marble, the griotte, the amandula, the cipolin 
of Rome (ſee Bayen, Nuuem. de Phyſique, tome xi. p. 499. 
| Yor, et tome Sil. p. 31, 56, et 574) 3 of chalk and mica, 
as the cipolin murble of Autun, the macigno, the pie. 
tra bigia, and the columbina or turehina of the Italians, 
3. Compounds of the calcaregus'and the filiceous ſpe. 
cies; -*ſcintillating marbles; marble with a mixture of 
lava. © 6, Laſtly, compounds of calcareous earth, with 
en Mete of the other genera; ſuch as ealcareous 
| nee 1 75 ** lime: ſtone decor ad with mica. | 
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nee this gens! he reckons 6x pat. 


BB Poder, Fs mb kts ke aerial wid, 
Is A ſtone found by Dr Withering on Alfton 
Moor in Cumberland. 
. Baryre combined with the vitriolic acid. Pop 
F derous ſpar. ll 
4 III. . Bayes combined with den ſpartiſe- "au 
_ 45:,-9%Fhigſubſtance' exiſts not i in nature, but! is 4 
T ˙ 200107 Dn 
IV. Barytes comdined with the acid of WOT: 
2/184” Phis'is obtained in the NE manner as the 
eine = 
2M Ae barytes, mixed 1 a diſcernible'q quan- 
tity of ſilex — Dindheim. I 
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ok reisen * mink; wich Slane Sh . 
and earthy ſalts. Hepatic eg e 
Ar grey, yellow, ae or . 
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ging under it both thoſe earths and ſtones in which 


ining more ſilex than magneſia, yet exhibit all the 
cs of the ct n. 1 


4 N 


—— 


Species. 1 . 

. nan; combined with the er acid, as 
mixed with other earths. Var. I. Mixed 
with filex; puma maris. The Turkiſh to- 


bacco- pipes, and the Canadian pipe, are 
compoſed of this ſubſtance. II. Mixed with: - 


calcareous earth and iron; olive coloured 

and bluiſh earth near Thionville. III. Mix- 
ed with clay, talc, and i e nem 4 5 
low Sileſian earth. 


1I. Magneſia combined mk. as oct aid; with; 
above four times its weight of filex; and a 


- ſmall proportion of clay. Vas. L. eee 
II. Lapis ollaris. 


II. Acrated magneſia ee, 8 Glen, . 


careous earth, and a ſmall proportion of ; 


clay and iron. Var. I. Fibrous: aſbeſtos. 
II. Coriaceous aſbeſtos ; mountain cork. 


IV. A mggnelia, combined with. lex, aera- 
8 


Me . —. * ik che * 5 chis genus, ar- | 


agreſia predominates, and thoſe which, thaugh con- 
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compounds in which magneſia predominates. 1. Com. 


| Ein of Bark ond ton 


| redealeareous earth bages, aun, adn 


V. Pure magneſia, ned el a Audi of 
| - filex more than equal to its own weight,; 
third part of clay, nearly a third of water, 

2755 and one of two tenths of iron. Serpentine 

ff "ta Abi ne hriticus, Italian gabro. 

* Pure inagneſia, combined with twice as much 
Mex; and leſs than an equal quantity of 
Seid hs clay. Venetian talc; Muſcovy tale. „ 
1 H. 9 6M combined with the ſparry acid. L. 
This ſubſtance is not found in nature. 
VIII. Magneſia combined with the acid of tung. IV. ( 

ne This ſubſtance is not known to exif | 
* in ene 1 V. © 


1441 
nrg BY 419 13 1431 $46 


i 2 131 


d theſe eight ante 1 Mer e adds "EY then 


#3 


pounds of the ſeveral ſpecies oo magneſia with one ano. VI.“ 


ther; ſteatites and tale, Brian on chalk ; ſerpentine 
witch ſtentites or aſbeſtos. 2. C 


ompounds of the mag. 
neſian with the calcareous ſpecies; red of yellow fer. 
pentine, with ſpots of white calcareous ſpar, porzovern: 


the black is the Nero di pruto, and the green the verd: X. ( 


di ſuxa of the Italians. 3. Compounds of the magne 
ſian and the barytic ſpecies; ſerpentines with ſpots ot 
veins of ponderous ſpar. 4. Compounds of the mag. 
neſian and the — ſpecies; ſteatites mixed 
with clay} mica, or ſchiſtus. 5. Compounds of the 
magneſian with the ſiliceous ſpecies ; wy oa veined 
with: ee OR or Forage A xII 


«<b 8 Ae A 


XI. 


* « 4 
- * 


iccording to their Chemical Properties. 28g 


 ARGILLACEOUS GENUS. 


Mr Kirwan reckons fourteen ſpecies of this genus, 
geeks 


according to Schreber's analyſis. 

II. Clay combined with the aerial acid, and mix- 
ed with filex and water; potter's clay, pipe 

and porcelain clay; &c. 17 
III. Clay ſaturated with the vitriolic acid; em- 
bryon alum in ſcales like mica. Baume. 
IV. Clay ſaturated with the marine acid; marine 
embryon alum. 


V. Clay combined with about one part and an 


half of ſilex, nearly one part of magneſia, 
and half a part of e iron; 
mies 

VI. VII. VIII. IX. Clay combined with filiceous 

earth, magneſia, calcareous earth, iron, or 
a bitumen; flate; blue ſchiſtus, pyritoug 
ſchiſtus, bituminous ſchiſtus, and argillace- 
ous fchiſtus. 

X. Clay combined with a little file, magneſia, 
and calcareous earth, with a quantity of 
iron calx, nearly equal in weight to the 
clay; hornſtone, or horn-blende. 


XI. Clay combined with a quantity of filex equal 


to four times its own: weight, with half its 


weight of calcareous earth, and ſomewhat 


more than its weight of iron; toadſtone. 


XII. Clay united to from twice to eight times its 


own weight of filex, half its weight of lime, 
Vor. I, T and 


I. Clay ſaturated with the aerial acid; lac 55 | 
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200, Claſſification of Earths and Stones 


Species. 
and once or twice its weight of water; 
zeolite. 5 
XIII. Clay united with tlie times its own weight 
bol flex, and one third of iron; 3 * ſtone, 
lava. 


XIV. Clay mixed with a diteetnible portion of W 5 
red iron calx, and ſometimes with ſteatites; | 
red chalk. 

To theſe Mr Kirwan adds fix compound "ERR in 
which the argillaceous genus predominates. 
a To VII. 
-/ 45. '-8ILICEO US: GENUS. un. 
This gems, in Mr 1 8 ſyſtem, comprehend IX. S 
* . ks 
W ; 

I. Siliceous earth wh pure; quarts, N 

ſand. | 
X. Ja 


II. Siliceous earth, with one-fourth clay, and one- 
fortieth calcareous earth; ſilex, gun flint, XI. s 
See Wiegleb. Act. nat. Curiof. t. 6. p. 408. i 
III. Siliceous earth, with from one-fourth to one- 
third clay, and from one-twelfth to one- 
fifteenth calcareous earth; petrofilex. 
IV. Siliceous earth, with ebs-third clay, and one- 
 fixth or one-ſeyenth iron calx ; jaſper. 


V.. Fine filiceous earth, mixed in Various propor: 
> | : | tian 


XII. 


according to their Chemical Properties. 291 


geri. 


«Ss © 


tions with iron and other earths; agate, 

opal, chalcedony, onyx, cornaline, and ſar- 

donyx. Precious ſtones of the ſecond or- 
der. 

VI Siliceous earth, with from an equal quantity 
to nearly three times its own weight of 
clay, from a ſixth part to an equal quantity 
of calcareous earth, and from one-eighteenth 
to an equal quantity of iron; ruby, topaz, 
hyacinth, emerald, ſapphire. Precious ſtones 

of the firſt order. 

VII. Amethyſt. The principles of its compoſi- 

tion are not yet known. 

VIII. Siliceous earth, with one fifty-fifth of cal- 

careous earth, a. ſmaller quantity of mag- 
neſia, and a very ſmall quantity of iron, 
copper, and ſparry acid; chryſopraſe. - - 

IX. Siliceous earth, with blue fluor ſpar, and a 
little gypſum ; lapis lazuli. M. Margraf 
found in it chalk, gypſum, ſilex, and iron. 
M. Rinman obſerved it to contain a W 

of the ſparry acid. 

X. Jade. M. Kirwan conjectures it to conſiſt of 
ſilex, magneſia, and iron. 

XI. Siliceous earth, with clay, ponderous earth, and 
magneſia; feldt-ſbar, petuntze, and Labra- 
dore ſtone. 100 parts of feldt-ſpar contain 
67 parts of ſilex, 14 of clay, 11 of ponder- 
ous earth, and 8 of magneſia. 

XII. Siliceous zeolite. This ſubſtance is found at 

Meſſiberg. It differs from the true zeolite 


in giving fire with ſteel, which the other 
1 : does 


202 ts ta Farths und Stones © 


Species. | ” | FED 
does not; and this nn is a proof * - XV 
filex is one of its principles. 

XIII. Siliceous earth, with clay equal to more than 
a third part of its weight, and one-ninth of 
chalk, with no iron ; white garnet of Mount X13 
Vetavins.: too parts of it contain, accord. 
ing to Bergman, 5 5 of filex, 39 of clay, and] 
6 of chalk. 

xIv. Siliceous earth with clay, chalk, and one. , 
tenth of iron ; garnet. Bergman ſays that 
100 parts of this ſtone contain 48 of files XX. 
30 of clay, 12 1 calcareous ward, and 10 
of iron. | 

XV. Siliceous earth, win a good deal of clay, | 
nearly one-tenth of chalk, and a little iron 
and magneſia; ſchorl. 

Wr. Bar ſchorl, German fangen hw; found 
by M. Fichtel on the Carpathian mountains, 
It is found among lime-ſtone, is of a pril 

— 1 matic form, and gives a flight efferveſcenet 

1 with acids. M. Bindheim obtained from 

— 100 parts of this ſchorl, 61 of ſilex, 21 0 
chalk, 6 of clay, 8 of eie x of iron 
and 3 of water. 

XVII. Tourmalin. The following are, according 
to Bergman, the proportions of the pris 
ciples of the tourmalins of Tyrol, Ceylon, 
and Brazil. 24 | 


Ly 


—— 
— ——————_—— ——— — * x 


Clay. Sil. Cal. E. Iron. 
- Tourmalin of Tyrol 42 40 12 6 | 

of Ceylon 39 37 15 o roodth pam 
—— f ail 50 34 11 5) 


XX. 


9 —— —— — 
* 


XVI 


In, 


Species. 


according | to their Chemical Properties. 293 


— 


XVIII; Baſaltes, pp 100 parts contain, ac- 
cording to Bergman, 52 of ſiliceous earth, 
15 of clay; 8 of calcareous earth, 2 of mag- 
neſia, and 15 of iron. 
* Rowly rag. A grey granulated ſtone, which 
heat renders magnetic and melts, and which 
in the air acquires an ochreous cruſt. 100 
parts of it, according to Withering, contain 
4357.5 of filiceous earth, 32.5 of clay, and 
20 of iron. 
XX, Silex, clay, iron, and calcareous earth, melt- 
ed together by volcanic fire. 

I. Cellular layas, improperly called pumice- 
ſtones. "Theſe have been very imperfect- 
ly melted. Persian found them to con- 
tuin from +5 to s of ſilex, from + to 

55 Of iron, 2 or 15s of pure calcareous 

3 ; and the reſt of the compoſition 
clay. | 1 

2. Cömpact lavas. Theſe have undergone 

a ſecond fuſion, and have therefore but 
few cavities. They ſound when ſtruck. 

3. Vitreous lavas, or lava entirely melted 
into black, green, blue, &c. glaſs. M. 
Sauſſure, by melting together, more or 
leſs thoroughly, certain quantities of 
horn- rock, marl, and ſchiſtus, has produ- 
ced imitations of theſe lavas. (Voyage 

dans les Alpes, p. 127). 

XXI. Siliceous earth, united with about a tenth 
part of magneſia, and a very ſmall portion 

of calcareous earth; pumice- ſtone. 

J 7777 
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| 32 in moun 
miſt dra 
M. Saufl 
varieties 
ſtones, g 


lite, &c. 


2 

XXII. Siliceous earth, with leſs than its own 
weight of magneſia and iron; martial map. 
neſian ſpar. Piſolite ee at Sainte Marie, 
by M. Maret. 

2 25 Siliceous earth, with one-third its own 
weight of aerated calcareous earth : * Tur. 
key ſtone. Oil hardens it. | 

XXIV. Siliceous earth, mixed with a little iron 
and calcareous earth. Rag-ſtone, 

XXV. Quartz conſolidated with leſs than its own 
weight of calcareous earth or clay, and 
little iron ; grit reducible to ſand by pound. 
ing. Var. 1 Grit with a calcareous cement; 
of Fontainebleau: it efferveſces with acidh 
II. With an argillaceous cement. Thi 
variety does not efferveſce. It is uſed for 
building, for whet-ſtones, and for filtering 
water, Bro: 

XXVI. Siliceous earth conſolidated with ſemi. 
phlogiſticated calx of iron; brown or black 
ſcintillating ſtone, which 8 red and 
exfoliates in the air. Semi- phlogiſticatel 
iron agglutinates earths; but iron, whet 
very much calcined, poſſeſſes not the ſam: 
agglutinative power. This fact has been 
demonſtrated by Mefrs Edward King ani 


Gadd. 


To theſe twenty-ſix ſpecies of the ſiliceous genus 
Mr Kirwan annexes fix other ſpecies in which tha 
earth predominates. The varieties which he include 
under theſe ſpecies, are compounds frequently fount 


| 11 
/ 


according to their Chemical Properties. . er 


n mountains of ancient formation. The Engliſh che- 
miſt draws this ſupplement to the filiceous genus from 

M. Sauſſure's obſervations on the Alps. Among theſe 
varieties are, the ſeveral kinds of granite, pudding- 
ſtones, granitelloes, granitines, porphyry, Seis vario- 
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Of the Chemical Analyfis of Earths and Stones, 


HOUGH, within theſe few years, the chemici 
analyſis of earths and ſtones has been much more 


induſtriouſly proſecuted than at any former period, yet 


ſtill it muſt be confeſſed, that our knowledge of thei 
component principles i is far from being ſufficiently ei. 
tenſive or accurate, to be aſſumed as the foundation d 
a methodical arrangement of them. Hence the diver. 
ſity of the chemical claſſifications of theſe ſubſtance 
which have been hitherto offered to the public ; and 
for this reaſon haye we been induced to give an ac- 
count of the different methods ſucceſſively propoſed by 
three celebrated chemiſts in the courſe of a very ſhort 

eriad of time. 95 

The chief advantage which has been gained fron 
the various reſearches of late made into the ature and 
component principles of earths and ſtones, is the di 
covery of proper means for diſtinguiſhing theſe. The 
method of analyſing theſe ſubſtances is not a littl 


complex ; and I mean to give only a general account 
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fit in this chapter. In fact, as the ſtudent of chemi- 
ry, who has read only the foregoing part of this work, 
though acquainted in ſome degree with the phanome- 
na of fire, air, and water, muſt be entirely ignorant of 
the properties of ſaline bodies, which are ſo efficaci- 
ouſly employed in ſeparating and examining the con- 
ſtituent principles of earths and ſtones; if we were 
here to ſpeak of the uſe of ſolvents in analyſing theſe 
matters, we ſhould both deviate from that order and 
regularity which are ſo neceſſary in laying down the 
elements of phyſical ſcience, and likewiſe run the riſk 
of becoming unintelligible: I ſhall therefore reſerve a 
minute and particular account of the chemical decom- 
poſition of earths and ſtones by acids and alkalis to a 
different part of the work *, explaining here nothing 
but its general principles. 

When we wiſh to diſcover the chemical papel 
of a ſtone or an earth, we muſt begin with a careful 
examination of its phyſical properties, its form, hard- 
„ness, gravity, colour, &c. The extraneous ſubſtances, 
of MW of which there is always a greater or a leſs quantity 
mixed with ſuch bodies, mult next be ſeparated from 
a it, ſo as that it may be purified from all mixture, by 
188 picking, waſhing, &c. A ſtone ſhould be reduced to 
powder, or, if the expreſſion may be allowed, to the 
ſtate of earth, before we attempt to examine its prin- 
{W ciples. The firſt trial that is made is generally with 

fire. A few ounces are expoſed in a well-baked cru- 
1 cible of clay or porcelain, to the heat of a ſtrong für- 
nace, ſuch as Macquer's ; that of a potter's or a glaſs- 
MT maker's is ſtill better for the purpoſe. It is to be ob- 
ſerved of the crucibles uſed 1n this operation, that the 
| argillaceous 


r ee the treatiſe o the Analhſis of Waters, at the end of this work. 
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earthy ſubſtances, though they be conſidered as ſtones 


argillaceous earth of which they are chiefly compoſed 
has often a conſiderable ſhare in producing the alter. 
tion which the ſtony ſubſtance ſeems to ſuffer from heat: 
but we have no way of avoiding this inconvenience; 


and indeed it becomes of little conſequence in a * | 


parative analyſis of a great number of ſtones. Of late 
years, the uſe of the blow-pipe for treating mineral 
matters with fire, has been introduced; and in the 
chemical examination of an earth or a ſtone, this in- 
ſtrument may be employed together with the above 
deſcribed means for decompoſition. Thoſe ſubſtances 
are expoſed to the fire, either alone or ſeveral of them 
mixed together, or with a mixture of ſome ſaline mat. 
ters to be afterwards deſcribed &. Laſtly, they may 
be likewiſe treated with a machine for pouring 
vital air on coals, of which I have given a deſcrip. 


tion in my Memoires de Chimie, and which produces a 


heat that for intenſity may be compared to the focus 
of a glaſs lens, ſuch as that of the academy. Theſe 
operations produce either a fuſion more or leſs perfed, 


or ſome change of colour, conſiſtency, form, &c, which 


is to be carefully deſcribed. The proceſs muſt be far- 
ther carried on, by putting the ſtony matter into an 
earthen retort, fitted up with a receiver and a pneu- 
mato- chemical apparatus +, in order to collect what. 
ever water and aeriform fluids may be diſengaged. 
Matters which afford theſe products are properly ſalino- 


by 


* Sce Bergman's paper on the blow-pipe, with Mongez's notes 
Manuel de Mineralogiſte ; or 8 s Engliſh tranſlation of Berg. 


+ See a-deſcription of this apparatus under the article Gaz of the 
Chemical Dictionary, in dl. Sigaud de la Fond's work on the diffe- 
rent Linde of air. A. 
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by naturaliſts ; yet, as they are often fon mixed 
with genuine earths, it is therefore proper to mention 
here the general mode of examining them. The ac- 
tion of fire ſhows whether a ſtone be filiceous, alumi- 
nous, or mixed. But as moſt ſtones are of the latter 
kind, and many of them conſiſt of ſeveral, ſome even 
of five or fix, different ſubſtances united in various 
proportions, other proceſſes are likewiſe to be employ- 
ed for determining the principles of their compoſition. 
Theſe conſiſt in treating them with ſeveral acid and 
alkaline ſolvents, the ſuceeſſive application of which 
ſeparates all the principles of which they conſiſt. 

The action of air, and of water in vapour, may like- 
wiſe contribute to make us underſtand the nature and 
conſtituent parts of earthy and ſtony matters. Some 
of them ſuffer no alteration from theſe agents; others 
are divided, and gradually aſſume a new form, colour, 
and conſiſtency. Theſe phenomena belong chiefly to 
ſtones of a very compound nature, and containing much 
iron. Laſtly, lixiviation with cold and warm water, 
ſhows whether they contain ſaline matters, however 
difficult it may be found to bring theſe. to ſolution. 

Such are the means by the uſe of which ' modern 
chemiſts have been able to determine the nature and 
the component principles of ſo great a number of earths 
and ſtones. I have here given but a very ſhort and 
general account of them. In the hiſtory of ſaline mat- 
ters, we ſhall give all thoſe particulars concerning 
them which cannot be conveniently or advantageouſly 
introduced here. 
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hitherto been examining. The properties whi . 110 A 
been employed by chemiſts as characteriſtics of 115 very fa 
matters, are ſuch as leave their real nature ſom 46 ſuch a 
uncertain: being common to many other oli be pen 
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vond its juſt limits. Taſte and ſolubility in 5 c 
OY have been always given as characteriſtics of fi ny 
125 Rn belong to many bodies which are not 2 
' ; 8s for inſtance, to all mucilages and animal rage 


_ Wb 8 properties again exiſt in a ver 
ern m7 2P ect degree in ſeveral ſaline ſubſtances, 
he's lg ranks oy been more accurate in their defi- 
EY s: the tranſparency and cryſtalline form 

ich many naturaliſts have conſidered as peculiar to 
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hem, belong equally to many other matters, eſpecially 
earths, while ſome ſalts are quite deſtitute of them. 
Wacquer has, therefore, aſſerted, with great truth, 

that the true limits which divide faline matters from 
other claſſes of ſubllances are not well known. 

Yet as we muſt take ſome ſide, and form ſome deter- 
ninate notions concerning the properties of theſe mat- 
ters, we ſhall take a general view of them, before 
proceeding to the hiſtory of each particular ſalt. 

We acknowledge as ſaline ſubſtances, all ſuch as poſ- 
{es the greater part of the four following properties: 
1. A ſtrong tendency to combination, or affinity of 
compoſition: 2. A ſtronger or fainter taſte: 3. A great- 
er or a leſs tendency to ſolution: 4. Abſalute incom- 


theſe properties by itſelf, we muſt obſerve, that in pro- 
portion as a body contains more or fewer of them, and 
thoſe in a greater or leſs degree, it is more or leſs of a 
faline nature. From this, however, we muſt not con- 
clude, that matters poſſeſſing theſe properties but in a 
very faint degree are not ſaline. Were we to admit 
ſuch a principle, we ſhould expoſe ourſelves to frequent 


errors; as it ſometimes happens that two ſalts, which 

ina ſolitary ſtate poſſeſſed theſe properties in a very 
low degree, afford fill fainter. indications. of them 
after being conibined. In. ſuch caſes recourſe muſt 
be had to chemical analyſis, which, by ſeparating the 
lubſtances, will render their chemical properties more 
obſervable. 


buſtibility. Before proceeding. to. conſider each of 
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force of combination, unite readily with many bodies, 


being in a great meaſure ſaturated, as is obſervable of 


tary ſtate in the bowels of the earth. 
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5 I. Tendency to Combination confidered as a Charade. Fol.” 
na . Nic property of Salts, | 
RE 4 5 ? | | | | : ASTE 
087 falts have a tendency to combine with maty ben 
Aifferent ſubſtances. Among ſalts we find the mot ge 
ure 


active bodies in nature, capable of forming an infinite 
number of combinations, by entering into union with 
others. Chemiſts have, therefore, always made moſt 
uſe of faline matters ; ſome of which they have honour. 
ed with the names of ſolvents and menſtrua. Yet this 
tendency to combination is far from being the ſame in 
all ſalts. Some of them poſſeſs it in fo ſtrong a degree, 
that they corrode and deftroy, or diſſolve whatever 
touches them, even vitrifiable and quartzoſe ſtones not 
reſiſting their attacks; ſuch is the power of many of 
thoſe pure ſalts that are known by the names of acid; 
and alkalis, Others, though not poſſeſſed of ſuch a 
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moſt neutral ſalts. After this, we cannot well be ſur- 
riſed that ſalts are ſcarce ever found in a pure or foli- 
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gil. 7 afte confidered as a Charadteriſtic 6 | 


ASTE has been always conſidered as ſs effential a 
property of ſaline ſubſtances, that ſeveral philoſo- 
hers have conſidered them as the only bodies in na · 
ure poſſeſſed of this property, and the principle of all 
te. Though this opinion be not demonftratively” 
ertain, as there are many bodies, ſuch as metals, 
which have a diſcernible taſte, though not ſaline, 
while, again, feveral faline ſubſtances have ſcarce any 
aſte ; yet it muſt be acknowledged, that moſt ſalts poſ- 

eſs the property of taſte ; and this property is there- 
bre to be confidered as one of their leading character- 
ſtics. The taſte of ſalts, like their other properties, is 
lifferent in different ſpecies. In order to underſtand. 
right on what circumſtances it depends, and whence: 
he cauſes of its varieties, we muſt firſt endeavour to 
liſtinguiſn what conſtitutes the peculiar nature of this 
roperty. - By taſte, we uſually underſtand an impreſ- 
on made on a certain organ which nature has given 
Is for the purpoſe of diſtinguiſhing by it ſome material 
ody, and from which we judge of that body as uſeful or 
0x10us, and determine either to make uſe of it or re- 
et it. It is therefore the action of the ſapid body on 
he nerves of the tongue and palate of animals, which 
nforms them that one ſubſtance may be of uſe, or an- 
ther hurtful to them. But can this property of bodies 
ffect only the gerves of the tongue? will it not act with 
qual force on the whole nervous ſyſtem ? Thoſe who 
re acquainted with the phenomena of the animal - 


Pnomy, that the action which conſtitutes taſte or ſapi - 
dity, 
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dity, muſt affect all the other nerves, and muſt alwi 
be proportioned to the ſenſibility of the ſubjects ani 
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the organs on which it operates. This idea of tale 
naturally leads us to think, 1. That this quality qt 
bodies will make almoſt no impreſſion on ſuch parts a 
the body as have but few nerves, or of which the 
nerves have but little ſenſibility, on account of their 
being covered; as on the {kin where they are defende 
by the reticular membrane and the epidermis. 2. That 
this quality of bodies will act with the moſt energy an 
thoſe organs in which the nerves are largeſt, moſt ny. 
merous, and of a form the moſt proper for receiving an 
extenſive contact, and a violent emotion from falts; 
the epidermis being. ſo thin as to leave the nerves al. 
moſt naked. The ſuperior ſurface of the tongue, the 
roof of the mouth, and all the innert part of the 


taſte, from a vaſt number of bodies which make no ſucl 
impreſſion on the leſs delicate ſenſibility of the other 
parts of the Kin. 3. That bodies which have no taſte 
and no power of affecting the ſkin, may notwithſtand- 
ing this act upon organs which are more delicate, and 
have nerves of greater ſenkibility, ſuch as the ſtomach 
and the inteſtines. -. 

Admitting theſe facts, we may Aiftinguidh taſtes and 
ſapid bodies into three claſſes, under which all the 
ſaline ſubſtances that we are to examine may be ar 
ranged. The firſt claſs comprehends ſuch ſalts as have 
the ſtrongeſt taſte, and affect the ſkin in the moſt ſen. 
ſible manner. The impreſſion of theſe ſalts is ſo pow: 
erful, that it occaſions a very lively ſenſation of pan; 


11% and where its action is continued for ſome time; if 


entirely deſtroys the organization and texture of tit 
Kin. This 8 is called — and the ſalt 
| which 
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which polſeſs it are named cauſtics.” The ſecond claſs 
onſiſts of ſalts which have a milder taſte, and affect only 
he nerves of the organs through which we receive that 
Enfation : theſe are diſtinguiſhed from one another by 
ames expreſſing the ſeveral impreſſions which they 
nake on thoſe organs; ſuch as bitterneſs, aſtringen- 
y, acidity, acridity, urinous taſte, &c. To the third 
aſs we ſhall refer faline ſubſtances, the taſte of which 
ſenſible only to the ſtomach and the inteſtines ; but 
he number of theſe ſalts is very ſcanty. 

Some obſervations are neceſſary on the mutual rela- 
ons of theſe ſeveral claſſes of ſalts. It is firſt to be ob- 
ts; red, that between thoſe which poſſeſs the peculiar 

a-fWroperties of any of the three claſſes in the weakeſt, 
d thoſe which poſſeſs the ſame properties in the 
Frongeſt degree, there are many varieties; there are 
ronger and weaker cauſtics; ſome inſtantly deſtroy 
e texture of organized ſubſtances, others require a 
onliderable time to produce that effect. The ſame 
It may be obſerved of bitter, aſtringent, or urinous 
lts, as well as of thoſe which act only on the nerves 
f the ſtomach. Secondly, When we conſider theſe 
arieties of the ſeveral claſſes, we are naturally led to 
ink, that all taſtes are but different degrees of the 
me property, from that of the ſtrongeſt cauſtic ſalt to 
at of the ſaline ſubſtance, whoſe action is ſcarce ſen- 
ble to the nerves of the ſtomach, This obſervation 
plies, that all taſtes actually depend on the ſame 
auſe, and participate of the ſame principle. | 

We cannot adopt an happier method for diſtinguiſh- 
g the cauſe of taſte, than to confider that taſte which 
the ſtrongeſt of all, obſerve its phænomena, and at- 
nd to its action. Cauſticity muſt therefore be the 
bject of our "conſideration : a property which has 
ways attracted the curioſity of chemiſts. Lemery, ob- 
Yor. I, U ſerving 
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ſerving that very hot bodies were uſually. very caulte 
and that all ſalts poſſeſſing the property of cauſlicity 
have been ſtrongly heated before acquiring it, aſeribel 
this property to the particles of fire lodged in cauſti 
bodies. M. Baume has implicity adopted Lemery\ 
opinion. Meyer, an apothecary of Oſnaburgh, made 
ſeries of reſearches into the nature of cauſtic ſalts, and 
formed a very plauſible theory, which was at fir 
warmly embraced by a number of chemiſts, but is ng 
longer mentioned with the reſpect which it once ob. 
tained. He attributed cauſticity to a principle which 
he conſidered as a compound of fire and a peculiat 
acid: this, in imitation of the ancient chemiſts, he 


named cauſticum, or acidum pingue. He traced it thro 


its various combinations, as Stahl had done with phlo- 
gifton. But his ſyſtem has the ſame defect with 
Stahl's; the exiſtence of his cau/ticum has not been 
demonſtrated. Dr Black, by a ſeries of experiments 


on the ſame matters which Meyer examined, has level. 


led the ſeyereſt blow againſt his theory ; proving, by 
rigid demonſtration, that lime and alkalis, inſtead of 
deriving their cauſticity from a fat acid principle, be. 
come acid in conſequence of loſing a falt, to be af. 
terwards mentioned under the name of the Carbon 
Acid. | 

Macquer has e been the moſt ſucceſsful 
inquirer into the cauſe of cauſticity. The doctrine 
which he lays down on that article in his Chemical 
Dictionary is ſo plain, and ſupported by ſuch conclu- 
ſive facts, that we cannot refuſe aſſenting to his opinion, 


Aſter obſerving that cauſtic bodies deſtroy and corrode 


our organs, by entering into combination with the 
principles of which they are compoſed, he remark 
that 
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that in proportion as This combination takes place, the 
cauſtic gradually loſes its ſtrength, and becomes abſo- 
lutely deſtitute of cauſticity, when it has diſſolved as 
much of the animal matter as its force and quantity 
are equal to. Thus the /apis cauſticus, or pure fixed 
alkali, gnaws and corrodes the ſkin when applied to it ; 
but loſes its corroſive and ſolvent power when it ceaſes 
to act on that organ. This ſalt really acts by a chemical 
power, for it exerts its force even on the inſenſible ſkin 
of a carcaſe; as M. Poulletier has ſhown by accurate 
experiments, and on all animal ſubſtances in general. 
Cauſticity therefore depends on tendency to combina- 
tion; and the ſenſations with which it affects our or- 
gans are occaſioned by the combination of the cauſtic 
with the matter of which the organs are compoſed. In 
the ſame manner a cauſtic loſes its virtue in the labo- 
ratory, by combining with any ſubſtance with which it 
has a ſtrong affinity; and in a word, the cauſticity of 
a body is always in the proportion of its tendency to 
combination. That ſalt which has the fainteſt taſte is 
already ſaturated with ſome ſubſtance ; and by ſepara- 
ting it from that ſubſtance, we cauſe it to regain a 
taſte, ſtronger or weaker, according as the ſeparation 
is more or leſs complete. The whole hiſtory of ſaline 
matters concurs to ſupport this opinion, as will appear 
in what follows... | 
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8 5 the ſeie 
$ Ul. Solubility confidered as a Characteriie of Sat" 
; | ting b 
„ 5 3 85 preciſely 
OLUBILITY in water has been given by all chemifh and ten 
as one of the moſt eminent characteriſtics of ſalts; relations 
yet this property, like taſte and tendency to combina, blution 
tion, is ſubject to varieties. Some ſalts poſſeſs it in YL 
ſuch a degree, that without very long and refined pro- Jaws wit 
ceſſes, it is impoſſible to ſeparate them entirely from the mor 
water. Others are not fo extremely ſoluble, and the readily « 
7 of their ſolubility may be preciſely aſcertain. variably 
a; for inſtance, mot neutral falts. Laſtly, depends 
8 are ſome ſaline ſubſtances, whoſe tendency to 
ſolution is ſo faint and indiſtinct, that they ſeem to dif. 
fer more 1n nature from the other claſſes of ſalts than 
from earths and {tones ; and all ſalts of this character (IV. 
have been by moſt naturaliſts conſidered. as earths and 
ſtones. It is indeed extremely difficult to fix the 
preciſe limits between theſe two claſſes of mineral bo. 
dies; and chemiſts have not as yet agreed in determin- ran 
ing them. Mr Kirwan, in his mineralogy, ſeems ty Crt 
have adopted Bergman's opinion; who thinks that al "MOM 
ſubſtances are to be conſidered as earths, which require FERW 
more than a thouſand times their own quantity of wi. the 
ter to maintain them in a ſtate of ſolution, while all 138 
ſuch as are ſoluble in a ſmaller proportion of water, 1 
ſhould be diſtinguiſhed as ſalts. Were this propoſition n 


generally received among chemiſts, as I think it well 
deſerves to be, that diverſity of opinions and term 
which has hitherto prevailed on this point might be 
ayoided ; and they have a direct tendency to _ 
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ners. 
che relation which I wad taken notice of, as ſub- 


fiſting between the taſte and the ſolubility of ſalts, is 
| preciſely the ſame with that which ſubſiſts between taſte 
iſt and tendency to combination. The cauſe of theſe 
ts; relations may be eafily underſtood by obſerving, that 
ſolution in water is a. real chemical union of a falt 
u vith a fluid, and muſt therefore depend on the ſame 
ro. laws with taſte and tendency to combination. In fact, 
0m me more taſte and ſolvent force a ſalt has, the more 
readily does it diſſolve in water. This law holds in- 
un. variably with regard to all ſaline matters, and even 
1 depends on their nature and eſſential properties. 


de 6 1V. Incombuſtibility conf dered as a characteriſit 
1nd of Salts, 


T is more difficult to form a determinate idea of this 

fourth than of the three preceding characteriſtics of 
ſaline matters. No chemiſt has as yet conſidered theſe 
ſubſtances under this point of view. A number have 
even thought, that ſome ſalts, and — others uren 
are actually eombuſtible. 

In order to ſee clearly that this is a miſtake, and 
that all mineral ſaline ſubſtances are abſolutely incom- 
buſtible, the ſtudent of chemiſtry muſt have a much 
fuller knowledge of the properties of thoſe ſubſtances, 
than he can have acquired from peruſing the foregoing 
part of this work. However, as we think this one of 
he moſt eſſential and important characteriſtics of ſalts, 
© | 1 we 
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will be fully illuſtrated and incontrovertibly eſtabliſh. 
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we ſhall here give a ſhort view of the doctrine which 
we are induced to advance on this head, and which 


ed, in our e ee examinations of ſaline ſub 
ſtances. 

It appears "EOS M. Lavoiſier's fine experiments, that 
many combuſtible matters form by their combuſtion 
peculiar acids. Combuſtion, as above explained, iz 
nothing but the combination of the baſe of vital air, 
or the oxigenous principle with , combuſtible bo- 
dies. Every body which has, been completely burnt, 
that is, which has been faturated with the oxige- 
nous principle, returns into the claſs of incombu. 


combine with the oxigenous principle is ſatisfied, and 
it cannot unite with a new quantity of oxigene, or 
abſorb any more of it. This being admitted, it plain. 
ly follows, that, as a number of ſalts are reſidues 
of various combuſtible bodies, and even an entire clas 
of ſaline ſubſtances are found to have ox1gene for one 


of their principles, and exhibit the characteriſtics d 


ſubſtances which have been expoſed to combultion, 
theſe cannot be any longer ſuſceptible of combultion, 
A numerous train of facts, which ſhall be hereafter re- 
lated, concur to juſtify theſe aſſertions: they prove falts 
to be compound bodies, moſt of them formed by the 
union of certain combuſtible bodies with the oxigenou 
principle. From this it is eaſy to underſtand that in- 


combultibility deſerves to be regarded as one of tht 
 moſt- certain and invariable' charaReriſtics of ſaline 


matters. We hope that this will be completely de 


monſtrated of the claſs of acid ſalts, when we come 


to enter particularly into the. hiſtory of thoſe ſub 
ſtances. 
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Yet there is one claſs of ſalts which, though evi- 


tion of the oxigenous principle: all the alkalis are 
üb. Nor this claſs. But theſe are either compounds of in- 
eombuſtible bodies, or if ſome combuſtible matter en- 
ters into their compoſition, as we ſhall have occaſion 


hat / 5 

ion to obſerve of ammoniac or yolatile alkali, it is united 
Wl vith ome ſubſtance evidently incombuſtible, which 

_ kinders the combuſtibility of the other matter from 
f 


bo being obſerved. 


ge- 5 

bu- V. Of the general Nature and Compoſition of Saline 
; Matters. 

In 


TAHL, after ſtudying the nature of ſalts with much 
attention, was perſuaded that they were generally 


mical reſearches could ſupply to ſupport and illuſtrate 
his theory. But ſince that illuſtrious ra of chemical 
ſcience has been ſuceeded by one ſtill more illuſtrious, 
for both the multiplicity of the reſearches proſecuted, 


produced; Stahl's theory, which is very perſpicuouſly 
explained in the works of Macquer, is no longer ſuffi- 
cient to explain the nature and compoſition of falts. 
We are no longer content with thoſe remote analogies 
which forced the moſt diſcordant facts into an unnatu- 
ral union, and bewildered the underſtanding by exhi- 
biting to it illufive lights. Philoſophers now chooſe 
rather to confeſs their ignorance, than to advance ill- 
founded theories, which may ſooner or later be refuted 


by experiment. 
U 4 Al- 


dently compound bodies, are not known to contain any 


formed of earth and water. He collected all that che- 


and the importance of the diſcoveries which theſe have 
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known now than formerly. We know that mok of 


ed as phlogiſton, which ſome of the moſt eminent che. 


the compoſition of a number of acids; and we haye 
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8 the chemical nature of ſalts 1 not yet e vera! 
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ſome of the moſt eminent philoſophers, in ackngy. 
ledging one ſaline principle as the baſe and element 
all ſalts; yet the component principles of this fingular 
and numerous claſs of ſubſtances are {omewhat better 


them contain a very conſiderable quantity of the oxi. 
genous principle; which principle is fixed in ſome 
combuſtible matter. This has been fully ſhown to be 


the ſtrongeſt reaſon from analogy to conclude, that 
moſt other falts of that claſs have the ſame character. 
Water, though not one of the immediate principles d 
ſalts, is often found united to them, and has a ſtrong 
affinity with them. As to the matter of fire conſider. 


6 VI. 


THE 


miſts have admitted as a component principle in falts nu 
the nature and exiſtence of that matter are too uncer. Ml nature, 
tain to admit of our adopting any determinate opinion Ml and by 
in reſpe& to it. The caſe is not the ſame with the ca of tho 
loric principle; it ſeems evidently to conſtitute one of format 
their component principles; in ſome, however, it exilsM found 
in a much ſmaller proportion than in the reft, which a meth 
appear in general to owe to it their fluidity, fuſibility, Ml ſhall d 
and volatility. The exiſtence of earth in any conſ- orders, 
derable number of falts has never been experimentally MW arrang 
demonſtrated. We know only that all the ſaline bo. The 
dies which nature exhibits, are mixed with a larger been r 
a {ſmaller quantity of various earthy ſubſtances. But WM the na 
theſe, properly ſpeaking, do not belong to them; they ¶ ciples 
form no part of their compoſition, and may be ſaid to The 
be only acceſſories. The only ſubſtances at preſent ac- WM neutre 


Knowieaged as general principles of ſaline matters, an 
ſeveral 


ſeveral combuſtible bodies, the oxigenous principle, a 
few incombuſtible matters, and the caloric principle. 
It is well known that moſt acids are reſidues of burnt 
bodies, and contain oxigene and combuſtible matter 
combined together in various proportions. Whatever 
more has been advanced in treatiſes on chemiſtry con- 


t of cerning the nature of ſalts, is nothing but ingenious or 
oxi. ridiculous PINS; ee by any ſolid baſis of 
ome 


mos. 7 | ; 


ger $ VI. Cf the Diviſion and Arrangement of Mineral 


” ww, Saline Matters, 

'onp | 

ler. „ | „ 
be. THE ſalts belonging to the mineral kingdom are very 
alts numerous, - A number of 'them are products of 


ber. nature, formed by the ation of fire, water, and air, 
ion and by the diſſolution of Organic matters. But moſt 
of thoſe which are employed in chemiſtry owe their 
formation to art, or at leaſt have not hitherto been 
ilk found among the products of nature. In order to give 
ich a methodical view of the hiſtory of theſe ſubſtances, we 
ty, ſhall divide them in the ſame manner as ſtones, into 
nf. orders, genera, and ſpecies. All ſaline matters may be 
arranged under two orders. - 

The firſt contains thoſe ſaline bite which have 
deen named /imple, and which we ſhall diſtinguiſh by 
the name of primary ſalts, becauſe they ſerve as prin- 

ciples to thoſe of the ſecond order. 
| The ſecond conſiſts of the ſecondary, compound, or 
neutral ſalts, Theſe are formed by the combination of 
| | two 
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two or more of the former order, and are of f conſe, 
quence much leſs ſimple than they. | 

Each of theſe orders ſhall be divided - into * 
genera, and theſe again into ſpecies. 

Nine genera, and eighty- ſix ſpecies of ſimple and 
compound ſalts together, are at preſent known to exif 
in the mineral . ; and theſe we ſhall ſucceſſive: 
ly examine *. 
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— ͥ́ꝓ́ ẽ—— —¼ẽ 2 —— 

— 2 —— — — 

wo — 2 —— 


— - eo Ate 


E * 
OR aca KA 
> Wh — 
8 — ts — 
— — — — 
— —— nes 


— — 


There are three ſalino-terreous ſubſtances, three acids, and ten 
mineral acids. Theſe laſt, united with aluminous earth, with the three 
ſalino-terreous baſes, and with the three alkalis, compoſe 70 compound 
or neutral ſalts. A. 
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CHAP. II. 


Of the three Salino-Terreous Subſtances *. 


! ten 
three 


* On DER I. SIMPLE or PRIMARY SALTS. 


E give the name of ſimple or primary ſalts to thoſe 
matters which were formerly known by the name 
of ſimple ſalts, and are ſtill ſo called by ſome chemiſts. As 
it has been ſhown by fair experiments that moſt of them 
are really compounds, therefore the title of ſimple ſalts 
cannot with any propriety be applied to them, except 


order. The name of primary ſalts ſeems the moſt ſuit- 
able for diſtinguiſhing them, becauſe they form by 
combination thoſe neutral or compound falts which we 
call ſecondary. We ſhall divide this order into three 
genera, ſalino-terreous ſubſtances, alkalis, and acids. 
The examination of the firſt will occupy this chapter; 
in the two AN we ſhall give the hiſtory of alka- 
lis and acids. 


a 


* The title of this chapter is the general denomination of the firſt 
genus of the firſt order of fimple or primary ſaline matters. A. 
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when they are compared with the falts of the ſecond _ 
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though they be never found ſo in nature; and we avoid 


Genus I. Salino- terreous Subſtance; 
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By this name we denote three ſubſtances which hays 
been hitherto regarded as earthy matters, but whoſe 
properties plainly ſhow them to be more properly fl 
line *. As theſe ſubſtances poſſeſs the diſtinguiſhing 
properties of ſalts, in conjunction with the charader. 
iſtics of earthy matters, yet, diſplaying the latter in 
a leſs eminent degree ; we therefore rank them before 
the ſalts, uſing them as a link of connection between 
falts and earths: They differ alſo from earths as ha. 
ving a ſtronger. tendency than theſe to eombination, 
as will appear from an examination of their proper. 


It is proper to obſerve, that i in our examination of 
theſe ſalino-terreous matters, as well as in our account 
of the primary ſalts, we ſuppoſe them pure and ſolitary, 


mentioning the methods by which they are obtained, 
from a defire not to break through that elementary or. 
der which we have determined to follow through the 


courſe of the work. When we come, in the hiſtory of 1 

neutral ſalts, to give an account of their decompoli. ware 

tion, we will then have occaſion to deſcribe the me- fi 

thods by which chemiſtry ſeparates thoſe ſubſtance, of 283 

as well as the ſimple or primary falts, ſo as to afford I 1 
them pure. | Suns 

This firſt genus contains three ſpecies of fatinotem _ 

ous bodies. ) 

Species 24 

allume 

non ſet 


We have already given ſome account of them in lithology 3 but 
then only as making a part of natural hiſtory. A. 


Salino- Terreous Subſtances. 


Species I. Barytes, 


Tux firſt name of this ſubſtance was ponderous earth, 
piyen it by the Swediſh chemiſts Gahn and Scheele, 
who diſcovered it in ponderous ſpar : Bergman and F 
Mr Kirwan have already given it the Latin name ba- 
ter. Its ſpecific gravity, according to Mr Kirwan, is 
ſomething more than 4000. Nature no where affords 


hays 
[hoſe 
Y fas 
hing 
ter. 


ol this earth in a pure but always in a combined ſtate. 
5 It was firſt diſcovered and diſtinguiſhed as a peculiar 
be earth by the chemiſts above-mentioned. Meſſrs Mar- 
1 graf and Monnet had obſerved it, but confounded it 
per with abſorbent or calcareous earth. Yet the laſt of theſe 

chemiſts had obſerved it to poſſeſs ſome peculiar pro- 
| of Meerties, and ſuſpected it to be an earth of a different 
unt bat r© from lime. Its properties, in a pure ſolitary 
ry, ſtate, have not as yet been very accurately examined : 
eis combinations have been more ſtudied; and what 
ed, moſt eminently diſtinguiſhes it from other analogous 


ſubſtances, is its very fingular affinities, and the ſalts 
which it forms by combination with acids. 

Pure barytes, obtained by means which ſhall be af- 
og. Nerwards deſcribed, appears under à pulverulent form, 
very fine and white. I have never found it to affect 
the tongue with any diſcernible taſte. 

It is not yet known whether this ſubſtance be liable 
to alteration from light. 

The ordinary fire of our furnaces does not reduce it 
to fuſion : But if heated in a clay crucible, it commu- 
nicates a blue or greeniſh colour to the crucible, and 
aſſumes itſelf a flight tinge of the ſame. This phænome- 
non ſeems to ariſe from its F of re- action on clay. 
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M. d' Arcet ſays, that it melts when expoſed to q very 
violent heat in a clay or iron crucible. | 

When expaſed to the air, it acquires an acceſſion q 
weight, and combines, though very flowly, with the 
carbonic acid contained in the atmoſphere : the eſſeq; 
of vital air upon it are unknown. We are equally ig. 
norant of the manner in which the oxigenous and the 
azotic principle act upon this ſaline earth. The azote 
is perhaps one of its conſtituent principles. 

It diſſolves in water, but not without difficulty; fo 
9co parts of that fluid are requiſite to diffolve one of 
barytes. Water thus ſaturated gives a pale green co. 
lour to the tincture of violets *, and ſtill more readily 
to that of mallows or radiſnes. This ſolution, when 
expoſed to the air, is covered with a thin pellicle; and 
if tripped of it, a new one is produced. This phzne- 
menon 1s owing to the carbonic acid in the atmoſphere: 
the ſame thing happens to lime-water, though in a lei 
eminent degree. The ſolution, when evaparated in 

cloſe veſſels, leaves a reſidue of barytes; and the weight 

the reſidue affords a proof of the ſolubility of that ſub- 
ſtance. It is almoſt unneceſſary to obſerve, that in this 
as in all other proceſſes of the ſame nature, diſtilled 
water is to be uſed. ES | 

Barytes acts but very feebly, either by the humil 
or the dry way, on ſiliceous and aluminous earth 

Ye 


— 


Buy tincture of violets, we mean a ſolution of the colouring pn 
of violet flowers in water. This tincture when newly made is preferadl 
to the ſyrup of violets, as being much eaſier affected. But the ſyn 
may be empleyed in all inſtances in which the ſaline matters underet- 
amination act with a determinate energy; and we ſhall therefore oftel 
mention it inſtead of the tincture. A. | 
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Yet it facilitates the fuſion of thoſe earths, and aſſumes 
a blue or greeniſh colour when heated with the latter of 
them. Barytes is leſs copious in nature than either of 
the other two ſalino-terreous ſubſtances; but it is pro- 
hably more copious than it is thought to be. Former- 
ly, it was not known to exiſt in any body but ba- 
rytic ſulfate or ponderous ſpar; it was ſome time ſince 
found in England, combined with the carbonic acid, - 

and cryſtallized like a tranſparent ſpar. That falt will 
be afterwards deſcribed. Some modern chemiſts think 
it to be a metallic calx or oxide. Its weight, that of 
the compounds into which it enters, and the precipi- 
tate which it affords, when a ſolution of it with an acid 
is mixed with an alkaline pruſſiates, made Bergman 
| long ſuſpect it to be of that nature. We are told, that 
200-0 M. Gahn, a ſcholar of that celebrated chemiſt, has ac- 
ere: WF tually obtained the barytes under a metallic form; but 
lei this fact needs confirmation. Its nature therefore is 
d u ftill unknown; becauſe we have never yet been able 
hto to ſeparate its principles, or imitate its compoſition. 
ſub I ſuſpect, as I have already hinted, that the azotic 
the principle, or the baſe of mephitic air, is one of its com- 
ile ponent parts. 


% 


Pure 


5 


the reciprocal action of bodies on each other, no combination of any two 
bodies is mentioned till after thoſe two have been deſcribed. Thus in 
the hiſtory of barytes, I have mentioned only the manner in which it 1s 
alleed by light, by the caloric, the oxigenous, and the azotic prin- 
ciples, by water, and by filiceous and aluminous earth, becauſe none 
but theſe have as yet been deſcribed. As we advance in the hiſtory of 
natural ſubſtances, we ſhall learn all the combinations of which it is 
ſuſceptible. Thus we ſhall both preſerve our order inviolate, and 
communicate all the neceſſary information concerning the matters of 
which we treat. As 
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Pure barytes is not applied to any uſe; ; ſolutions af 
in water in acids are uſed as re-agents, as we ſhall elſe, 
where have enn to * | 


\ 


6 II. Maęneſia. 

Tnar magneſia which is obtained from Epſom falt, 
or ſulfate of magneſia, and which is likewiſe found in 
mother water of nitre, and in a great many ſtones, &c. 
is no where in nature to be met with in a ſtate of pu- 
rity, but always combined with acids. Dr Black is the 
firſt chemiſt who has accurately determined the diſtine- 
tion between it and lime. 

This ſubſtance, which is obtained by methods to be 
afterwards deſcribed, appears under the form of a very 
fine white powder, reſembling meal both in appearance 
and to the touch. Its gravity, according to Kirwan, is 
about 2.33- It has no taſte ſenſible to the tongue; but 
. It affects the ſtomach as a gentle purgative. It commu- 
nicates a pale green to the tincture of violets and mal. 
lows, and cauſes turnſol to aſſume a blue colour. The 
manner in which light affects magneſia is nat well 
known: it cannot be very powerfully. 

According to the experiments of M. d' Arcet, this 
ſubſtance does not melt when expoſed to a ſtrong heat. 

Macquer too obſerved, that it remained unaltered in 
the focus of the burning lens of the garden De Þ Infante, 
M. Morveau heated magneſia for two hours in the 
ſtrongeſt fire that can be produced in Macquer's fur: 
nace, with the ſame effect. M. Butini, a citizen of 
Geneva, who has publiſhed ſome valuable experi- 
ments on magneſia, has obſerved, that violent ignition 
_ contracts and condenſes. magneſia in ſuch a manner a 
{q 
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is render it capable of attacking and corroding an iron 
ſurface. We are informed that a fmall cube formed of 

a paſte of magneſia and water, and expoſed to the focus 
of Parker's lens, was ſuddenly contracted in all its di- 


tion between magneſia and aluminous earth; which 
tro ſubſtances are often found combined e in 
alt, nature; as was obſerved in the hiſtory of ſteatites, aſ- 
| in WM beſtos, and ſerpentines, &c. 
e. Magneſia, though heated in a retort, loſes not the 
pu- portion of water which it contains: but when fubject- 
the ed to this proceſs, it acquires a very diſcernible phoſ- 
ne. phoric quality, as has been obſerved by M. Tingry, 
apothecary at Geneva. It ſuffers no alteration from air 
be WE till after being long expoſed to it. M. Butini kept ten 
ery Wl grains of calcined magneſia in a porcelain ſaucer cover- 
nce WF ed with paper, in a dry room, for near two years; the 


, 13 WM only change which it ſuffered was by gaining one- 


but W eighth of a grain of additional weight. It appears that 
au- this ſubſtance combines flowly with the e acid 
al. diffuſed through the atmoſphere. 

'he It diſſolves in water but imperfectly and with great 
ell WM difliculty. Four ounces and two drams of pure water, 


after ſtanding three months in a bottle, with a dram of 


his i calcined magneſia, and being boiled together with that 
at. WF ſubſtance, afforded M. Butini, by evaporation, a reſi- 
in due which he eſtimated at one-fourth of a grain. 

Mr Kirwan ſays, that 7692 times its own weight of 
water is neceſſary to diſſolve it in the ordinary tempe- 
rature of the atmoſphere; that is to ſay, at about 60? 
of Fahrenheit's thermometer. Notwithſtanding this 
averſion to ſolution, magneſia forms a kind of paſte 
with water : that paſte, indeed, is not ductile, but 
brittle; and the water is readily ſeparated ore it by 

Vor. | X the 
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menſions. This property ſeems to indicate a rela- 
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the action of fire, or even of the dry. atmoſphere, A ſo. 
lution of magneſia has no ſenſible taſte; and it produ- g 
ces but a very trifling alteration on the colour of ſyrup 
of violets. 2 

We are not yet well acquainted with the manner in 
which magnefia acts on pure earths. We knoy, 
however, that it does not vitrify with either filiceous or 


Quic 
than th 
of a gr 


tinous; 

aluminous earth ſeparately ; ; but when heated with * 
both together, it is ſuſceptible of fuſion. f Ipecific 
Its action on barytes has not yet been examined, Fable 


The intimate nature of magneſia is not better known Wh 
than that of barytes. It has never been ſhown by ex. 
periment to be a modification of ſome other ſaline ſub. 
ſtance, as ſome chemiſts have imagined it to be; for 
magneſia has not yet been either ſeparated into prin- 
ciples by analyſis, or imitated by a ſynthetic procek 
In the preſent Rate of chemiſtry, therefore, - it is to be 
confidered as a ſimple ſubſtance. 


yergne; 
Lime 
ore in 
ytes or 
pinal cc 
dirty 


Pure magneſia, which Dr Black calls caſtic, is uſed wo” 

in medicine as an abſorbent and purgative. F or heart. N 
burnings and other complaints occafioned by acidity, it ee 
is preferable to common magneſia: becauſe the carbo- 38. 


nic acid which this laſt contains is diſengaged in the 
primary paſſages by the acids, and produces flatulen. 
cies, with all that train of complaints which accom- 
pany them: it preſeryes fleſh for a long time, and even 


hen h 
dear to 1 
ting 01 


reſtores putrefied bile. Bergman aſcribes to it like- wing 
wiſe the property of rendering camphor, opium, reſins, g ant 
and gum-refins, ſoluble in water, and of forming ſome 13 
valuable dyes; though cauſtic magneſia be ſcarce ſo idly 
luble in water. Theſe preparations are unknown in 3 5 
France. RE 

Ime ma! 


; LEES, lis fab! 


| Species UI. Lime. 


#- 


' QurcxLIME is a white ſubſtance, of more e conſiteney 
than the two preceding matters: it appears in the form 


tinous; it poſſeſſes this property in ſo conſiderable a 
legree as to inflame the ſkin when applied to it. Its 
pecifie gravity is about 2.3; its form pulverulent and 
friable; it is found in places adjacent to volcanoes 
M. Monnet has obſerved on "his hills of Au- 
yergne; b | 

Lime turns ſyrup of violets green, giving it a much 
ote intenſe colour than it acquires from either ba- 
ytes or magneſia: indeed, it almoſt deſtroys the ori- 


dirty yellow. 

Lime, when expoſed to a ang fire, ſuch as that of a 
glaſs- houſe, remains unaltered; and, in a ſolitary ſtate, 
t is not ſuſceptible of fuſion, Parker's burning-glals ap- 
ears to have brought it to the beginning of fuſion; 
ut the lime was placed on a ſupport of charcoal, 
hen heated in a clay crucible, its edges ſometimes ap- 
pear to melt; but this phænomenon is occafioned by its 
Ring on the earth of the crucible. 


reaks, and falls into powder; it then increaſes greatly 
n bulk, and 1s called lime flaked 1n the air. Thele 
phenomena are more remarkable, and take place more 
apidly when the air is in a humid ſtate; This dry ſla- 
ing produces heat; and the dilatation is ſo conſider- 
ble as to burſt caſks, or other wooden veſſels in which 
Ime may be contained. After being ſlaked with air, 
his ſubſtance appears under the form of a very fine 
X 2 +] white 
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of a grey white ſtone. Its taſte is hot, acrid, and u- 


zinal colour, and in a ſhort time e in its ſtead 


When expoſed to the action of the air, lime ſwells, 
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white duſt; it has acquired a very confiderable i increate i engag; 
of weight, 490 its taſte is become much fainter, The Wil but 1a: 
phænomena are occaſioned chiefly by the water con. vater 
tained in the atmoſphere, and the force with which the WM then c 
lime tends to unite with it. And by heating lime which heat i! 


1 has been ſlaked with air in a retort, till it becomes red. very d 
1 hot, water is obtained, and the lime returns to its ori. quanti 
I 1 | ginal ſtate. +1 ing fo 
__ —_— Water acts very bas on n Pour a plete ſ 


— ' Anal quantity of that fluid on a quantity of lime, the a liqu 
N water is inſtantly abſorbed ; and the maſs of lime ap-. about 
pears as dry as before; but it ſoon burſts and breaks maints 

into pieces. The heat excited in it by this operation Thi 

is ſo ſtrong, as to produce a remarkable hiſſing noiſe: water, 

the water is reduced to vapour of a peculiar ſmell. WM than c 

4 which communicates a green colour to paper tingei munic 

j | 'BY with mallows. The lime ſoon falls down to a powder; produc 
and the heat, motion, and ſmoke, gradually diſappea: I vater, 
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ll ih | . If the proceſs is performed at night, in a place perfect pure v 
ns dark, a great many luminous points are 'obſervable al tom of 
1 l over the ſurface of the lime. All theſe phenomena de-WM ftrong! 
— 1 pend on the activity with which this \ſalino-terreouW which 
1 ſubſtance unites with water. But, in order to product heat ir 
0 them, we muſt employ but a very ſmall portion of tht Lim 
14 fluid; only ſo much as the lime can abſorb without ay with a 
Ill j 1 pearing wet. It appears that the heat diſengaged iron and m 
— theſe two bodies, when they combine with ſuch rap cond 1: 
— 114 dity, changes their ſtate; and that the lime, when all the 
% ſlaked, and reduced to a ſtate of pulverization, contain impror 
1 water in a dry and ſolid form. This dry ſtate of water though 
if il} which takes place in many of the combinations ui the fin 
„ - which heat performs a part, and produces ſolid com been v 
J os whoſe ſpecific heat is leſs than that of the bo But it 
i} 1] dies of which mer are formed, has not IN ſufficient celebra 
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engaged the attention of chemiſts ; indeed it has been 
but lately obſerved. When lime has abſorbed as much 
water-as it can contain, without becoming wet, it is 
then called dry /laked time; water no longer excites any 


reale 
Theſe 

con. 
h the 
rhich 
red. 
S ori- 


yery diſcernible motion. By mixing lime with a proper 
quantity of water, we obtain milk of lime; and by add- 
ing ſo much water as may be neceſſary to effect a com- 
lete ſolution of this ſalino- terreous matter, we produce 
a liquor perfectly tranſparent. Mr Kirwan ſays, that 
about 680 times its weight of water is neceſſary to 
maintain it in ſolution at the temperature of 609. 


our 2 
, the 
e ap- 
reaks 
ation 
j;olſe: 
mell, 


water, is clear and limpid. It is but very little heavier 
than common water, has an acrid urinous taſte, com- 
noel municates a deep green to ſyrup of violets, and even 
veer; produces upon it an entire alteration of eolour. _ Lime- 
pear. Wl water, when evaporated in cloſe veſſels, affords very 
ea pure water, leaving a reſidue of quick-lime at the bot- 
le iI tom of the veſſels : But this reſidue needs to be very 


a de ſtrongly heated, in order to ſeparate entirely the water 


reo which ſtill adheres to it: After which that fluid excites. 


heat in it in the ſame manner as before its ſolution. 
Lime-water, when expoſed to the air, is covered 
with a dry pellicle, which becomes gradually thicker 
and more ſolid. If the firſt pelliele be taken off, a ſe- 
cond is formed, and this proceſs may be repeated till 
all the water be evaporated. Thele pellicles have been 


uct 
f thi 
it ap- 
from 
rapt 
when 


tau improperly termed cream of lime. This was formerly 


vate thought to be a peculiar ſalt, formed by the union, of 
1s the fineſt calcareous earth with water; and much has 
com been written concerning this pretended ſalt of lime, 
2 bo But it is now well known from the experiments of the 
ei celebrated Black, that the cream of lime poſſeſſes ſa- 

el d 4 6 line 


heat in it, and only diffolves it without producing any 


This ſolution, which is known by the name of lime 
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line properties leſs active than thoſe of lime, and that bat it 
is a peculiar neutral ſalt formed by the combination d ceous 
lime, with a certain acid contained in the atmoſphere; melts 
and the cream is never formed on lime-water, except I lime n 
whenit is expaſed to the air. We will elſewhere examine lime a 
this ſalt under the name of carbonate of lime or chalk, ion o- 
The manner in which the oxigenous and the azotic Wl earth. 
principle affect lime is not yet known ; it is probable Ml ftones 
that this baſe abſorbs and fixes ſome part of azotic g Wl melt 1 
and at leaft contains the baſe of that gas. The « 
Lime combines with filiceous earth in both the humid earth 
and the dry way. If ſand be mixed with lime newly flak- MW nome 
ed, or with quick-lime ſprinkled with a {mall quantity of It 1 
water at the time of mixing, the two bodies become rytes 
conſiſtent, and form what is called mortar. This mix. MW On 
ture is liable to many varieties; from the ſtate and WM half 1 
guantity of the quick-lime, the quantity of water with ture, 
which it has been ſlaked, the circumſtance of the ſand quan 
being mixed with it at the inſtant of its flaking, or not lime. 
till ſome time afterwards : and from the fize, the Wl and 1 
roundneſs, the inequality, the moiſture, or drynek ford 
of the ſand“ . Mortar is alſo oompoſed of clay baked 3 
into bricks, and of puzzolana, which 1s nothing but chen 


clay baked by volcanic fire, and altered by the contact I ings 
of the air. natic 

Though lime, as well as filiceons th be abſolutely the 
infuſible by itſelf; yet if theſe two ſubſtances be heat. duri 
ed together, the former in a greater proportion than Me) 
the latter, they are ſuſceptible of fuſion, as has been of { 
obſerved by Meſſrs d'Arcet and Gerhard. Lime like. acid 


wiſe melts with a quantity of aluminous earth equal to kin 
one- third of its own TE; and Mr Kirwan ſhows, tha 
that rep: 


See 3 par M. de la Faye, ſur la preparation que les 
romains donnoient à la chaux, Paris 1777-8, Premiere et ſeconds 
partie, A. 
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that it has a vente affinity with this than with ſili⸗ 
ceous earth. A mixture of all the three ſubſtances 
here; melts eaſier and more completely than a mixture of 
Kcept I lime with any one of the other two. Thus one part of 
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imine WF lime and one of aluminous earth will occaſion the fu- | 
chalk, ion of two parts, or even of two and an half of filiceous 
120tic earth. From this fact we underſtand why ſo many 
bable WM gones, apparently hard, ſeintillating, and quartzoſe, 
ga melt notwithſtanding, when expoſed to a ſtrong fire. 
The combination, or even the mixture of calcareous 
umid earth and clav, with filiceous earth, occaſions this phe- 
llak- nomenon . | 
ty of It is not yet known in what manner lime acts on ba- 
-oMe r ytes. , , 
mix. One part of W earth produces the fuſion of one. 
and half part of magneſia. The glals formed by this mix- 
with WM ture, in fire completely diſſolves and reduces to fuſion a 
ſand quantity of ſiliceous earth equal to the quantity of the 
not WF lime. Accordingly, equal parts of magneſia, lime, 
the and filiceous earth, when expoſed to oy together, ac 
nels WI ford a perfect glaſs. . 
ked Te intimate nature of lime is 1 The firſt 


but MW chemiſts who attempted to explain by phyſical reaſon- 
act ings the phenomena which lime diſplays in its combi- 
nations, and eſpecially when flaked, aſcribed them to 
ly W the fixation of particles of fire in the calcareous ſtone 
at. WF during its calcination. Such was Lemery's theory, 
an WW Meyer was of opinion that pure fire was not ſuſceptible 
of ſuch a combination, and that there was a peculiar 
acid which combined with it in the lime. This ſubtle 
kind of ſulphur was the acidum pinque, or cauſticum of 
that chemiſt. But this doctrine, which has ſince been 
repeatedly offered to the world under different names, 


is overthrown by a ſeries of experiments clearly de- 
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monſtrating its falſity. Many modern chemiſts think, 
that the matter of heat is combined in lime; and that 
by its diſengagement during the flaking of this ſu. 
ſtance, the light obſerved by Meyer and M. Pelletier, 
the ebullition and the evaporation of the water, as well 
as the peculiar fetid odour exhaled,on the occaſion, are 
produced. It appears, however, from what has been 


ſaid, that the principles and compoſition of lime are 


ſtill unknown. Some very diſtinguiſhed naturaliſts 


have thought it to be in all probability a certain pre. 


water during the life of thoſe organic beings ; 


paration of ſiliceous or aluminous earth effected by the 


organs of animals; but that is by no means certain. It 
is ſurely, however, formed by marine animals; its con- 
ſtituent parts are certainly united and combined under 
and the 
azotic principle is certainly one of its conſtituent parts: 
Yet all this is inſufficient to determine the opinion of 


madern naturaliſts, who require accurate and repeated 


experiments. 

Lime is made uſe of in many af the arts; more eſpe. 
cially in building. In medicine, lime-water is ſucceſs. 
fully preſcribed in ulcerous cafes, &c. It has been 
thought a powerful lithontriptic. But lang experience 
has ſhown, that it does not always operate the cures 
expected from it; and that where the uſe of it is to 
long continued, it produces on the animal fluids an al. 
teration approaching to ſcurvy or ſepticity. 
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b Genus II. Alkali Salts. 


the Alxauis come to be treated of before acids, becauſe 
they appear to be more ſimple and leſs decompo- 
a of fable, and becauſe they reſemble in ſome properties 
ited WF the ſalino-terreous ſubſtances. They have an urinous 1 

burning cauſtic taſte: they turn ſyrup of violets green, iſt 
pe- excite heat in uniting with water, abſorb both the | 
els. W moiſture and the carbonic acid of the atmoſphere, and 
cen diſſolve earths by the ſtrength of their tendency to com- 
ace bination. Three ſpecies of alkalis are known; potaſh, 
res or vegetable fixed alkgli; ſoda, or mineral fixad alkali; 
toq and ammoniac, Or volatile alkali. 
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Species I. Potaſb. 


"Tarts ſpecies, which we denominate potaſb, has been 

called vegetable, fixed alkali ; becauſe, though often 

py met with in minerals, it is found in greateſt abundance 
in yegetables. It has likewiſe been named alkat: of 
tartar, becauſe a conſiderable quantity of it may be ob- 
tained 


— 
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tained from that ſaline ſubſtance; which will after. 
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wards come under our examination. Dr Black waz 
the firſt who diſcovered potaſh in a ſtate of pur. 


ty. Formerly this ſalt was called cauſtic fixed alkali, 


to diſtinguiſh it from common fixed alkali. 

This falt, in a ſtate of confiderable purity, is white 
and of a dry ſolid form; its ſapidity is fo ſtrong, that 
it diſſolves the texture of the ſkin. It communicate 


_ inſtantaneouſly. to the ſyrup of violets a deep green 


colour, much more obſervable than that which lime 
caules it to aſſume. It alters, and almoſt entirely de. 
ſtroys this colour, changing it to a brown yellow. 


ſalt. 

Potaſh, when expoſed to the flies of fire in cloſe 
veſſels, is inſtantly ſoftened, and by the time when it 
begins to appear red, becomes entirely liquid. If it 


be then poured on a ſmooth hard ſurface, it cools into 


a white, opaque, brittle maſs. It is not decompoſable 
by heat. A moſt intenſe heat, ſuch as that of the ſur- 


nace of a glaſs-houſe, is requiſite to volatilize it. In all 


of theſe operations it diſſolves part of the clay veſſels in 
which it is contained. 

When expoſed to the open atmoſphere, it attract 
moiſture ſtrongly, diſſolves into a liquid, and gradual- 
ly paſſes into the ſtate of a neutral ſalt, by abſorbing 
the acid diffuſed through the atmoſphere. For. this 


reaſon, it acquired on ſuch occafions an increaſe of 


weight, and becomes capable of efferveſcing with a- 
eids; which never takes place when it is in that ſtate 
of purity in which we have ſuppoſed it. To preſerve 


it pure, therefore, it muſt be kept in cloſe veſſels en- 
tirely full of it, 


Potaſh diſſolves very readily in water; it then ex- 
cites 


% . 


We know not in what manner light affects this 
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cites a conſiderable degree of heat, and exhales a fetid 
lixivious odour. The ſolution of it is colourleſs; and 
when very pure it affords no precipitate. To ſoparata 
- from the ſolvent the folution muſt be evaporated to 
iryneſs in cloſe veſſels. If this operation be performed 
in open veſſels, the acid of the atmoſphere is attracted, 
ind renders the pot-aſh efferveſcent. And this abſorp- 
tion takes place ſo readily ; 3 that if a ſolution of this ſalt 
be expoſed to the open air for ever ſo ſhort a ſpace of 
time, it ſuffers an alteration, and is in fact neutralized. 
In a flaſk which it does not entirely fill, and which is 
frequently opened, it is liable to the ſame alteration. 
The action of the oxigenous and the azotic principles 
on this alkali is not known. * 
Potaſh combines with ſiliceous earth in the dry way, 
and cauſes it to melt together with itſelf: the two com- 


poſe a tranſparent body, known by the name of glaſr. 


This body is liable to varieties from the various pro- 
portions in which the ſiliceous ſand and the fixed al- 
kali are united in it. Two parts of the ſalt with one 
of earth afford a ſoft brittle glaſs, which attracts moi- 
ſture, and becomes at length opaque and fluid. This 
glaſs is ſoluble in water, on account of its containing ſo 
much more than an equal proportion of alkali. The 
ſolution is called liquor of flints. It at length depoſites 
part of the earth which it contains in white ſemi-tran- 
iparent flakes, apparently mucilaginous, and fo light 


that they ſubfide but very flowly. Acids ſeize the 


alkali, and precipitate the earth, which is called earth 


of flints, But to make this proceſs ſucceed, care muſt 


be taken that the liquor of flints be not too much di- 
luted by the water, In that caſe, the particles of the 


earth being too much divided, remain ſuſpended in 


the” liquor, and evaporation 1s requiſite to produce the 
preci- 
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precipitate. Several chemiſts are of opinion, that earth 


der the glaſs more weighty and tranſparent, and to 
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of flints is not the ſame with filiceous earth; on which WM accoun 
they think the alkali has produced an entire alteration Alth 


They think it to be more like aluminous earth, and yet a N 


believe that by combination with acids, it affords the MM bereaft 
fame falts which are obtained by combining acids with WM not a f 
aluminous earth. Such was the opinion of Pott and falts as 
M. Baume. But Scheele has ſhown, that that portion Ml fixed * 
of the earth precipitated from liquor of flints, which is WM a gre? 
ſoluble in acids, is part of the aluminous earth of the Ml accour 


veſſel in which the operation is performed, diſſolved by WM bility 


the mixture of alkali and filiceous earth. with 

The art of making glaſs is entirely chemical, as glak MW to th! 
is nothing but a combination of fixed alkali with'fili, MW ture i 
ceous earth. The purity, the proportion, and the com. Ml fads. 


' plete fuſion of theſe two ſubſtances by a fire ſufficiently {WM Pot 


intenſe, and kept up far a proper length of time, are produ 
the three conditions requiſite for the preparation of 
glaſs, of a proper tranſparency, of ſufficient hardneſ, 


and liable to no alteration from the attacks of air. We 


ſhall afterwards learn what other ſubſtances are mixed 
with theſe two in this compoſition, in order to ren- 


communicate to it ſeveral other properties which 
render it fitter for the purpoſes to which it is ap- 
plied. „ a be. 
Potaſh acts not with the ſame foree on alumi- 
nous as on ſiliceous earth: but the phænomena which 
it exhibits, when applied to it, are not yet wel 
known. | | 

This ſalt appears to be ſuſceptible of combination 
with barytes, magneſia, and lime. But its combina: 
tions with theſe ſubſtances have not yet been ſo _ 
| rately 


Saline Subſtarices. = 3 5 3 


lch — as to admit of our giving a Parten 
account of them here. 

Although potaſh has never FE bows Zeoontpoſel 3 
yet a number of facts with which the reader ſhall be 
hereafter made acquainted, concur to ſnow that it is 
not a ſimple ſubſtance. Stahl, who confidered ſimple 
falts as a combination of earth and water, thought that 
fixed alkali differed from the acids only by containing 
z greater proportion of earth: and in this manner he 
accounted for its dryneſs, & c. _ Potaſh, ir all proba- 
bility is a combination of the three preceding earths 
with the azotic principle. Some analogies lead me 


olak Wl to think that it contains lime. But this conjec- 
ſili. ture is not yet ſupported by a ſufficient number of 
om. facts. | | 
ntly Potaſh is uſed in ſurgery to corrode the ſkin, and 
are MW produce inflammation and ſuppuration in certain caſes. 
1 of . | | 
es, WM rap Th 
We Species II. Soda. 
. Tars faline ſubſtance, which exhibits the ſame gene- 
to ral characteriſtics with the foregoing, has received the 
Py name of mineral fixed alkali: It is found in abundance, 
p. combined with a peculiar acid ſalt in ſea- water, and in 
© WF fome ſpring- waters: ſometimes too it is met with in ve- 
ni. MW setables, but much ſeldomer than the foregoing. This 


+ WJ falt has been called marine alkali, from its making a 
ell part of marine ſalt; and alkali, or ſalt of ſoda, becauſe 
it is ofteneſt obtained from that ſubſtance. We prefer 
the ſimple name of ſoda. 

The taſte of ſoda is equally ſtrong and cauſtic with 
that of potaſh. It turns the ſyrup of violets green, and 


produces the ſame alteration as the other on that co- 
| lour: 
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dry way, ſo as to compoſe glaſs. 


334 Saline Subſtaneth. 


lour : it appears naturally in a dry and ſolid form. ft 
melts in fire as it begins to become red - hot: a violent 
heat volatilizes it: it acts on almoſt all the veſſels in 
which it can be expoſed to heat. | 

When: expoſed to atmoſpheric air, it Attracli Its 
moiſture, and the peculiar acid which it contains; f 
as to become gradually a neutral ſalt. The manner in 
which it is affected by the oxigenous principle and vi. 
tal air is not yet known. 

It diſſolves in water with nent, and the 7 "FN 
ment of a fetid lixivious odour. It cannot be obtained 
pure after this ſolution but by evaporation in cloſe veſ. 
ſels. The lixiviate,” when expoſed to the air, readily 
abſorbs its acid, and becomes neutral. Therefore, to 
preſerve it pure, it muſt be kept in cloſe veſſels, 
Soda readily combines with ſiliceous earth in the 
Glaſs-makers have 
even obſerved it to be more fufible, and to adhere 
more readily and firmly with this earth than potaſh; 
to which they on this account prefer it. And therefore 
what was, ſaid above concerning the uſe of potaſh in 
glaſs-making, may be applied to ſoda. Laſtly, this 
alkali, as well as potaſh, combines with acids and a 


great many other bodies; as we ſhall afterwards under. 


ſtand. 

After this account of the properties of ſoda, we mult 
obſerve, that there is no very remarkable difference be- 
tween potaſh and ſoda when both are in a ſtate of pu- 
rity. It is only in their combinations that the diffe- 
rence of their natures can be diſtinguiſhed, When 
combined with the ſame acid, they afford neutral falts 
totally different from each other ; and this is the more 
ſurpriſing, becauſe it is impoſſible to diſtinguiſh the one 


from the other when they are in a pure cauſtie ſtate, 
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acids, .Potaia has a ſtronger affinity with theſe ſaline 
ſubſtances than ſoda; and is capable to decompaſe 


We ſhall take farther notice of this when we come to 
examine ſecondary or neutral ſalts. 

The compoſition or intimate nature of ſoda is oily 
unknown with that of potaſh. The fame analyſes lead 
me to think that ſoda, as well as potaſh, is a combina- 
tion of an earth with the azotic principle ; and that it 
is the difference of the earthy. baſe which forms the 
charaReriſtic difference between the two ſalts. Mag- 
neſia is poſlibly the baſe of ſoda, as I have for ſome 
years hinted in my lectures, and M. Lorgna has fince 


: attempted to prove. But the facts on which this opi- 
nion is founded, are not ſufficiently exact and nu- 
; nerous to juſtify our conſidering it as a certain truth. 

As to its uſes, it is employed in nn 1 2 in pre- 


paring — &c. 


| Species III. 


- WrarT we call ammoniac is a ſalt commonly known 
by the name of volatile alkali. It is diltinguiſhed from 
the two foregoing ſalts by a keen ſuffocating ſmell and 
a remarkable volatility. This falt, like the fixed al- 
kalis, was not known in a ſtate of purity before the 
ingenious experiments of Black and Prieſtley. A cer- 
tain imperfect neutral ſalt was miſtaken for it, which 
is ſolid and cryftallized, and poſſeſſes indeed ſome of 
the e of volatile alkali, but is really a com- 

pound 
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2s we 1 here examined them. Bergman adds ano- 
ther diſtinctive property of theſe ſalts which is well 
worth knowing; they have not the ſame affinity with 


neutral ſalts, conſiſting of combinations of the latter. 
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1 pound 6f: two ſaline ſubſtances.” T he property of ef; The £ 
. ferveſcing with acids, which has been aſcribed to vala. fame tra 
1 tile alkali, belongs only to that neutral falt, which thal however 
"4 be afterwards deſcribed. acrid an 
. That which is known im the Wi under the WY 1our of 
Fi: name of cauſtic, or fluor volatile alkali, and in phar. green, b 
wy: macy by the name of volatile ſpirit of ſal ammoniac, is It kills 
1 not pure ammoniac z- it is only a folution of ammonia any time 
1 in water. Pr Prieſtley has ſhown; that by the opera- Thou 
FUE tion of a gentle heat, a permanent gas may be extract. ¶ extingui 
„ ed from it; and that the water, when deprived of this fore ext! 
. gas, gradually loſes its alkaline properties. This aeri- ders its 
„ form fluid is ammoniac, and is known by the name of it to al 
i; ammaniac gas. This is the body whoſe properties we Wl This fac 

9 muſt examine, if we wiſh to know thoſe of genuine Wl mable. 
1  wolatile alkali; as Macquer has very properly obſer- Porou 
„ ved. ſorb it. 
106 To obtain this elaſtic Avid, put into a ſmall retort or Dr Pi 
1 a a cla matraſs a certain quantity of the alkaline ſpirit, ¶ in paſſii 
1 Adapt to the retort, or the matrals, a curyed tube or three tir 
il 8 ſyphon; the extremity of which is to be immerſed I a portior 
055 into a pneumato- chemical machine filled with mer- MW nomeno! 
| 4 | cury; ſo that it may be received under an inverted WW the amn 
I bt glaſs filled with the ſame fluid. Heat the bottom of WW that the 
| 4 the retort or matras with burning charcoal or the ſhow, it 
f lid 5 flame of ſpirit of wine. Suffer the firft part of the ela- flate of 
it li | ſtic fluid, which is moſtly common air from the vellel Amm 
| ill | and the tube, to eſcape; and as foon as the ebullition I heat di] 
[ii f | becomes ſtrong, collect the gas in the inverted glaſs. W combine 
It The diſtillation muſt not be carried ſo far as to evapo- Wl The at 
rate the water; or at leaſt the tube which is uſed examine 
ſhould in the middle ſwell into a bowl that may be Wate 
kept cool, ſo as to condenſe the vapour: the ammoniac Wl of ice it 
gas will then be obtained very dry and pure, trary, tl 
| ob © ep The Vor. 1 
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ame tranſparency and elaſticity. It is rather lighter, 
however; its ſmell is more penetrating; and its taſte is 
aerid and cauſtic. It inſtantly converts the blue co.” 
lour of violets, mallows, and radiſhes, into a deep 
green, but does not alter it, as the pure fixed alkalis do. 
It kills animals, and corrodes the Kin, if pales for 
any time to its contact. | 

Though it does not ſeryeto maintain cate im 


. 
. extinguiſhes bodies in inflammation, yet it increaſes be- 
fore extinguiſhing the flame of a wax- candle: it ren- 


This fact proves that ammoniac gas 18 PR inflam- 
mable. 

Porous bodies, duch as an ſponge, &c. ab- 
ſorb it. 

Dr Prieſtley has 8 that the eleftric ſpark, 
in paſſing through ammoniac gas, renders its bulk 
three times greater than before, and diſengages from it 
a portion of hydrogenous gas. The caule of this phæ- 
nomenon is hitherto unknown; only it appears that 
the ammoniac is decompoſed in this experiment, and 
chat the two matters, of which, as we ſhall preſently 
: Wh ihow, it is compoſed, are ſeparated, and pals into the 
ate of elaſtic fluids, | 
| Ammoniac gas is one of thoſe elaſtie- fluids which 
heat dilates the moſt, . Atmoſpheric air does not 
combine with this gas; it only dilates and divides it. 

The action of vital air on a cls fluid has not yet been 
examined, 

Water readily 1 ammoniac gas : : if; in the ſtate 
of ice it immediately melts with cold; but on the con- 
trary, this gas communicates heat to fluid water. Wa- 

Voz. I. Y | ter 


The gas thus obtained reſembles air, and hey the 
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ders its bulk ſomewhat more conſiderable, and cauſes 
it to aſſume a pale yellow colour round the edge. 


ar 

” 
< 4 Int — 
—— — — 


——— —— 


1 
1 


— — * 


* 


of, 


. em > op GO — O 
— * —— —— AX M 8 — — 
— amocs for. - >. IC 
— = 
* » : — JI 

— A _ . "» — — — 7 2 - > Paſs b 

IX" 1 — ä — * — as f — 3 

TP * 7 b 9 Jv — * T n 

— - oy 9 F +. mg, = 8 — 


— —— — 


— — 


n 
5 


— 
Mm — 
ä — 
- I, + 


. 
— 2 — e 
— — — * 
2 > r 
— — — = * 
n © e . OS 
8 or SPIE — b — 8 — y 
— ie ee tr _ \ - * 
2 ů — * 
- T — 8 . — — 
— — 
. bs — A — 8 


— — 


. — . 
y 
— 4 


P 


H w 2 ay 9 — 
— . — — 
ORD \ — . : — 
— — — 2 — — 1 
J = , TE. = 0 
3 . 


my 


— — — 


a" —— Ee EE OD rn 
w_= —— — * — Am 2 _—_— 
— wt 222 jo db ſn ns EL dE: = 
— 2 - 2 : a = 


1 
—— 
— 


336 Sula Snb/tances. 


ter ſaturated with this gas, Or liquid amtnonisc, is ty 
ſubſtance known by the name of Hur and cauſtic y, 
latile alkali. We ſhall hereafter ſee that the pureſt ang 
maſt concentrated volatile alkali is prepared by recei. 
ving the gas . diſtilled water till 9 . ye be fa. 
k rated With it. 

Ammoniac gas TP no diſvernible ackion on earth 
or ſalino-terreous ſubſtances ; but it acts vigoroully on 
acids and a number of neutral ſalts, as we ſhall here. 

after ſee. Liquid ammoniac has the ſame properties 
as the gas; only it poſſeſſes them in a leſs eminent 
degree: For the gaſeous aggregation being, according 
to one of the laws of äffinity, much weaker than 
that of liquids; of conſequence, ammoniac gas muſt 
| have a g e e to combination than ns am. 
> This ſalt has 0 1 as a „ of 
| fired, alkali with a combuſtible - ſubſtance. What 

gave riſe to this conjecture was, that, in many inftan; 
6es, fixed alkalis, when heated with inflammable mat. 
ters, produce ammoniac. But it was not known whe- 
ther, on ſuch occaſions, fixed alkali entered entire in- 
to the compoſition of ammoniac, or only ſupplied a 
peculiar principle, which, by combining with part of 
the combuſtible matter, formed this ſalt. The nature 
of ammoniac is at preſent *{omewhat better known, 
The fine experiment of Dr Prieſtley, in which he 


changed alkaline into inflammable gas, by means of | 


the electric ſpark, has made ſeveral chemiſts ſuſped 
this laſt ſubſtance. to be one of the principles of ammo- 
niac. M. Berthollet having engaged in a particular 
ſeries of experiments with a view to determine this, 
has at length ſhown ammoniac to be a compound of 
— | Ns "4 HGH TDD, 27 the 
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the hydrogenous and the azotic principles, with a cer- 
| tain quantity of the caloric. He has drawn this in- 
duction from obſerving the action of oxigenated mu- 
riatic acid on ammoniac, the decompoſition of am? 
moniacal nitrate in cloſe veſſels, and the reduction of 
metallie oxides by means of .ammoniac. Each of 
theſe facts ſhall be particularly examined in our hi- 
fory of the compound ſubſtances into which ammo- 
niac enters. Here we will content ourſelves with ob- 
ſerving, that by heating combinations of the oxides 
of copper and gold with ammoniac, water and azotic 
gas are obtained, and the metals are reduced. In ſuch 
operations the ammoniac is decompoſed, and its hydro- 
gene combining with the oxigene of the metallic ox- 
ides, forms the water; the metals are left pure, and 
the azote, the other -Srinehply of ammoniac, beco- 
ming free, combines with the caloric, and the two 
are diſengaged in azotic gas. Berthollet concludes 
ammoniac to conſiſt of fix parts of azote and one of 
hydrogene, with a certain quantity of caloric. | 

Ammoniac diluted in water is adminiſtered in a great 
many diſeaſes. It is aperient, and powerfully incifive. 
It acts ſtrongly on the ſkin; it 1s preſcribed as a remedy 
for the bite of vipers, and for cutaneous and venereal 
complaints, &c. | | g 

As it is acrid and cauſtic, it is to be very cau- 
tiouſly applied. Externally applied, it is very ſer- 
viceable in diſcuſſing tumours, eſpecially ſuch as are 
formed by coagulated milk, lymph, &c. I have 
preſcribed it ſucceſsfully in theſe caſes: it is a ready 
cure for burnings; and 1s often ſucceſsfully applied 
tor chiblains, &c. It has been long uſed, and un- 
der a variety of names, as a moſt active ſtimulant in 

Y 2 ' caſes - 


" Ow 
- q [8 Fn, - . Dd * 
— _ * — yy — — — 
5 — gn — - 4 = 3 EEE ELLIS — —— ——— — — 
i — TIS — As. 2 " - 
— — — — — 5 — — —— = 
— CC CllmIASaRMDFRLIKNCOWECST — — = — = 


340 Saline Subſtances, 


cies of ſyncope, apoplexy, Sc. But it ſhould be 


uſed in very moderate quantities in theſe latter caſes, 
it is dangerous to adminiſter it internally, unleſs di 
lated in a large quantity of water. | Alarming xc 
riations have ſometimes been produced on the dug 
of the eſophagus and the membranes of the ſto. 
mach, in caſes where it has been raſhly admin. 
ſtered. „ «́ꝑh 3 roonas: oy 
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luted in water; they convert blue vegetable co- 
lours to red; many of them appear under a gaſeous 


much more powerfully. than alkalis on combuſtible bo- 
dies, often reducing them to a ſtate of calcination. As 


contain a conſiderable quantity of oxigene after they 
I have been expoſed to the action of acids, while theſe 
again are found to have paſſed at the ſame time into 


they were thought to be, but are in general compounds 


of an inflammable matter, combined with the oxige= 


nous principle. ? 

We are acquainted with ten different ſpecies of 
acids in the mineral kingdom. We find alſo, in the 
lame diviſion of nature, the phoſphorie acid, united 
with iron, lead, and lime. 

The carbonic acid. 

The muriatie acid. 


Genu Hl; 4eidh = Hi 
CIDS: are known by their ſour taſte When di- 
form; they ee rapidly. with alkalis ; they act 


inlammable matters; eſpecially metals, are found to 


a combuſtible ſtate ; from theſe facts it may be in- 
ferred that acids are by no means the fimple bodies 
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The fluoric acid. | 


The falptititic i 
The boracic acid. 


The molybdic acid. | „ 
The tunſtic acid. . 

The arſenic acid. 
The ſuccinic acid. | 
We ſhall here treat of the irt N *kijih are moſt 


plenteous and beſt known; the other _ will be exa- 


— 


mined elſewhere. . 


- 
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WI give the name ol che bg acid to an nd 
which occurs in great abundance through the whole 
of nature, and which appearing often in the ſtate of 


an aeriform fluid, was at firſt called by the Eng- 
liſh fixed air; afterwards by Meffrs Bewly and de 


Morveau the mephitic acid; by Macquer mepbitic 


gat; by Bergman the aerial acid; and by Bucquet 
the cretaceous acid. The propriety of the denomi- 
nation which we have e will afterwards 2 
pear. 

This ſibſtatice was not always n to be an 
acid. Its leading properties were obſerved by Paracel- 
ſus, Van Helmont, Hales, &c. But we are indebted 
to Meſſrs Black, Prieftley, Bewly, Bergman, and the 
Duke de Chaulnes for our knowledge of its acidity. 
The gaſeous carbonic acid poſſeſſes all the apps 
rent characteriſtic properties of air. Like air, it 1s in- 
viſible and elaſtic; and when incloſed in a glaſs veſſel, 
or floating in the atmoſphere, it cannot be certainly 
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{ididguiſhed from that fluid. Iti is dne of: the prins . 
tiples of atmoſpheric air, but the; moſt ſcanty in the ; 
compoſition *. It is foutid perfectly pure in ſubter- 
rancous\ cavities, which it entirely fills, as in the 

grotto del cane. It is combined with a great number 

of natural bodies, ſuch as mineral waters and many 
neutral ſalts 3 ſpirituous fernientation produces great 
quantities of it. It is alſo formed by reſpiration and the | 
combuſtion. of coals : Laſtly, it is conſtantly exhaled 5 
from all parts, and more eee from he leaves, of 
plants in the ſnade. 

Though this acid, in the fiate of an edis fluid, has 
al the appearance of air, yet it poſſęſſes different .phy+ 
ical properties; its ſpecifie.-grayity, for inſtanee, is 
double that of air. Like all other fluids, it may be 
poured from one veſſel into another; it lows from the 
cock of a wine caſk, after the wine is drawn off; its 
tate is purigent and ſubacid; it is inſtantaneouſly fatal 
to animals, becauſe it affords no ſupply for reſpiration; 
it extinguiſhes flaming tapers, and all bodies in com- 
buſtion. It communicates to the tincture of turnſoll. a 
bright red colour. That colour vaniſhes gradually in 
le air as the acid evaporates. It produces no altera - 
tion on the colour of violets, as it acts but very fably 
on very deep and fixed colours. 

This aid has but a very lein tendency 10 combina: 
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0 M. Lasoiſier- s ingenious experiments have led 1 10 to 1 at- 
moſpheric air as a compound of vital air, carbonic acid, and azo- 
ic gas, moſt commonly in the following proportions. <1 «/ 

Vital mira * — f a N 27 4 
Carbonic dci - fi 
Azgotic gas „ SITS . DE 


%.... 


tion; the weakeſt indeed of all bodies of the kind, 
It ſuffers no oe ING alteration _ the contat of 
eg 

Heat dilates it bot produces! no change on its Nas 
Po T n 4 
It mixes with vital : air without ſafſering any dhe 
tion; and the mixture will maintain reſpiration 
Pag as the carbonic acid does not exceed a third part 
of it. On this account, it admits of dung uſed as 

remedy in diſeaſes of the lungs. kk 4 

It combines with water but very lowly. By ſha. 
king theſe two fluids together, ſo as to bring them u 
much as poſſible into contact with one another, they 
are made to unite and form an acidulous liquor. Berg. 
man gives this ſolution the name of aerated: water, 
But this name belongs more properly to water con. 
taining atmoſpheric air, which it may ſerve to diftin- 
guiſh from boiled water that has been deprived of 
its air by heat. The colder water is, the more of the 
carbonic acid does it diſſolve. But there is a point 
of ſaturation; even the coldeſt water cannot abſorb: 
greater quantity than what is equal to its own bulk. 
Water ſaturated with carbonic acid is ſomewhat hex 
vier than diſtilled water. Agitation makes it ſparkle; 
it has a pungent, acidulous taſte, and reddens the tinc- 
ture of turnſol. It is decompoſable by heat ; which 
ſoon brings it to a ſtate of ebullition, and diſengage 
the elaſtic acid. The contact of air produces the fame 
effect more rapidly in proportion as its temperature i 
higher. Therefore, in order to preſerve this acidulow 
liquor, it muſt be incloſed in veſſels properly ſtopped, 
and ſtanding in a cool one, or under ſtrong cn 
ſion. 

This acid folution abounds throu gh nature. Of it 
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Neltz, &c. conſiſt. 


vith as much of the carbonie acid as it can maintain 
in ſolution. Dr Prieſtley, in the year 17%, gave the 
firſt account of a proceſs for acidulating water that was 
offered to the public. Dr Nooth has invented a ma- 
chine for this purpoſe, which has been improved by Mr 


tories. There is an excellent deſcription, and an en- 


The carbonic acid does not act upon filiceous earth. 
It is well known that acidulated water alone never cry- 


ſtallizes ſiliceous earth; a fact which; Was ſome. Years 


ſince communicated. to the public. 


The carbonic acid unites with 3 . ba- 


rytes, and magneſia. With theſe ſubſtances it forms 
various neutral ſalts, which we ſhall afterwards have 


occaſion to examine. _ i 
The combination of this acid ich lime diſſolved i in 


water, gives riſe to an invariable phænomenon, which 


always indicates the preſence of the acid. As ſoon as 
it touches the liquid, it produces white clouds, which 
ſoon thicken and form a plenteous precipitate. Theſe 
clouds are owing to the chalk, or carbonate of lime, 


acid, This new ſalt not being ſoluble in pure water, 


Lime 


nm: 345. 
alone 4 gazeous waters, fuch as s thoſe of kym ont, 3 


As this acidulated water is a Pn in all aa | 
diſorders, either by drinking or bathing, naturaliſts 
have invented an apparatus for impregnating with eaſe, 
and with all poſſible quickneſs, any quantity of water 


parker, and | ſtill farther improved by Mr Magellan. 
It is at preſent to be found in all philoſophical labora- 


graving of it, in Dr Prieſtley's Experiments on the dif- 
ferent kinds of Air, p. 112 to p. 118; and in Mr Ma- 
gellan's letter in the ſame work, vol. v. page 83. 


„ 
— oy 


TRE 
| —— = 
——_ — 2 
— — — 


formed by the combination of lime with the carbonic 


s ſeparated, and ſubſides to the bottom of the fluid. 
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; alalis:: If a ſmall quantity of pure cauſtic / fixed ak 
kali, in a liquid, ſtate, be put into a veſſel filled with 


tended with heat; and the ſides of the veſſel are ſoon 


N Sa 


: "ZI nies is therefore a teſt, ciipirkich we 150 d Ammonia 


ſtinguiſn the nature and the quantity of the acid unde Wrought inte 
examination. If, after this precipitation, more of the ataneouſl) 


5 acid be added, the precipitate will again be diffolred rich form 


by the additional quantity of the carbonic acid, and bust, on the 


will diſappear. Here is a ſecond characteriſtie by while rral falt, 


this acid may be known. The chalk thus diſſolved by N acal carbo 
the addition of a ſecond quantity of the carbonic acid, e volatile 


is again precipitated when the liquor is heated or ex; The carb 


poſed to the air, or laſtly, by all proceſſes which carry MI with t 
off the ſuperfſuous quantity of carbonic acid. Thus Irvtes is tl 


I have remarked, that the cauſtic fixed alkalis ani unity; ne 


pure ammoniac, when poured into a ſolution of cha efa, and a 


with the carbonic 5 eauic a anime by ablorb-Wiftory of r 


ing part of the acid. | hich Berg 

Acidulated water, if aloe into lichen prot The natu 
ces upon ĩt preciſely the lame effects. br ſome ye 

The carbonic acid combines rapidly with che three rieſtley, C 
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this acid, obtained from chalk or from beer in a ſtate 
of fermentation; and the mouth of the veſſel be imme. 
diately cloſed with a wet bladder, the bladder will be 
ſeen to contract gradually, on account of the vacuum 
produced in the veſſel by the alkali abſorbing the car- 
bonic acid. The combination of theſe two ſalts is at. 


covered with cryſtals which become gradually larger, 
This falt is called carbonate of potaſb, or carbonate 


_ foaa, according as the one or the other of theſe fixel hence. 

alkalis is employed. Theſe two genuine neutral fall Tnat chi 
were formerly called falt of tartar, and ſalt of ſod many in 

We ſhall examine TRA RTE in the n ain quanti 


chapter, 2 . F An deous gas | 


? + | 4 - ' 
* J : 
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cought-into contact in a cloſe veſſel, alſo produce in- 
hotancouſly a vacuum, heat, and a thick white cloud 
nich forms into regular cryſtals, or ſimply into a 


uſt, on the ſides of the veſſels. This is an imperfect 


eutral falt, to which we may give the name of ammo- 


cal carbonate, and which was formerly ! con- 


rete-volatile alkali, Engliſh ſalt, cc. 


The carbonic acid does not adhere: to all of chats 
ſes with the ſame force. According to Bergman, 
Wacytes is the ſubſtance with which it has the greateſt 
finity 5 next in order come lime, potaſh, - ſoda, mag - 


fa, and ammoniac. We will have occaſion in the 


yhich Bergman has eſtabliſhed. this order of affinities. - 
The nature and compoſition of this gaſeous acid have 
vr ſome years much engaged the induſtry of chemiſts. 
ieſtley, Cavendiſh, Bergman, and Scheele, ſeem to a- 
ree in thinking it a compound of vital air with phlogi- 
fon. But as the exiſtence of that principle has been with 
eaſon queſtioned by a number of celebrated French che- 


gainſt it, to which no ſatis factory anſwer can be given, we 
annot therefore admit of this theory. I once thought 
hat the carbonic acid might be a compound of in- 

lammable gas with pure air: but the diſcovery of 
he nature and the decompoſition of water renders that: 
onjecture improbable; and M. Lavoiſier has ſupplied 
n its room a fact IE by nnn evi- 
lence, 

That chemiſt; to whom the Glens is indebted fon 

0 many ingenious and nice experiments, burnt a cer- 

an quantity of charcoal, deprived of all its hydroge- 

deous gas by a rao calcination 1 in cloſe veſlels, in 

4 > | | nerds 


Ammoniac gas, and the | aeriform carbonic acid, 


biftory of neutral ſalts to take notice of the facts on: 


its, who have urged many difficulties and objections a- 
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| inverted glaſſes, filled with: IOW TIE above a potion of 


FOR 


L 


vital air: for he had obſerved; that if the operation 
were performed without the precaution of calcining 
the coal,” drops of water would be obtained, and would 


5 flarily render tlie calculation inaceurate. This « 


peration was performed by means of a quarter of x 
grain of agaric tinder, placed on a bit of coal, and co. 
vered with a very ſmall quantity of. phoſphorus: a 
piece of iron wire bent, and made red hot, paſſed thro 


the mercury, ſo as to kindle the phoſphorus; the pho: 
phorus communicated the inflammation to the agaric 


tinder, which again communicated it to the coal; the 
inflammation was very rapid, and accompanied "with 


much light. The whole apparatus being cold, M. La. 


voiſier introduced into the glaſs a portion of liquid cau- 
ſtic fixed alkali; which abſorbing the acid formed du- 
ring the combuſtion, left part of the vital air as pure as 


at the beginning of the experiment. This chemiſt is 


of opinion, that in this experiment the oxigenous prin- 
ciple, which by combining with the caloric former vital 
air, produced a portion of the carbonic acid, by com: 


dining with the matter of the coal, while the other prin- 


ciple of the ſame vital air was diſengaged under the form 


of heat and light. A portion of aſhes remained; and 


the quantity of the acid formed, was equal in weight 
to the vital air. conſumed and the weight which the 


3. coal had loſt. From a number of experiments of this 
kind, M. Lavoifier concluded, that a quintal of the car- 


bonic acid, the name of which the reader may now 


perceive to be founded on its nature, conſiſts of a- 


bout 28 parts of pure W n and 72 of 
oxigene. 
He thinks, that in the reſpiration of elle a real 


Nee matter is actually diſengaged from the 


Þlood, 


j 


blood, whic 
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It has 


hood, which: by RE with the oxigene of the. 
, moſphere, forms the carbonic acid, which is conſtant- 
y produced by reſpiration ; and that in the ſame man- 
ner the carbonic acid, diſengaged i in ſpirituous fermen- 
ation, is produced by the combination of the carbona« 
ceous matter of ſugar with the oxigenous part of water. 

Several philoſophers have obſerved, that this acid, in 
a tate of fluid elaſticity, poſſeſſes the property of pre- 
ſerving animal fubſtances, retarding their putrefaction, 
and even reftoring them to a ſound and freſh ftate 
after putrefaction has begun to take place. From 
this fact Macbride- has inferred, that the acid u- 
nites with the body, thus reſtoring to it what it 
loſt by putrefaction. This latter phænomenon, in 
his opinion, is occaſioned by the natural decom- 
poſition - of organic matters, and the diſſipation of 
me carbonic acid they contain, which he calls fixed 
air; and therefore he aſſerts the uſe of this acid to be 
indiſpenſably neceſſary, in order to afford animals a 
ſupply of what they are ſo conftantly loſing, and to re- 
ſtore the fluids when altered by motion and heat. He 
acknowledges the exiſtence of this acid in freſh vege- 
tables, more eſpecially in ſuch as are ſuſceptible of fer- 
mentation ; as a decoction of barley which has been 
ſuffered to germinate, the infuſion of raiſins, &c. all 
of which, he thinks, may be with equal propriety pre- 
icribed in diſeaſes occaſioned by the ſeptic motion of 
the humours; ſuch as the ſcurvy. 

Water impregnated with the carbonic acid has been 
alſo propoſed as a remedy in putrid bilious fevers; and 
has been uſed with ſucceſs in a number of inſtances, 
The Engliſh are ſaid to uſe the carbonic acid, mixed 
in a low and unequal proportion with common air, in 
fliſeaſes of the lungs. | | 
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which äre 


well authenticated inſtance of its being ſucceſfu1 WM come ſince 
uſed in France againſt this dreadful diſtemper. Bei, To the 
des, this is contradictory to what Scheele and Berg bed to ad 
man have diſcovered concerning the ſtone in the * of gaſeous, 
der; of which we ſhall elſewhere ſpeak. | can now pi 
The newſpapers have given accounts of a numhelW them. , 8. 

N of cancerous caſes cured' in England by the uſe 0 quainted w 
carbonic acid. But we ean aſſert, that we have oftenlM waters; ar 
ſeen it uſed in ſuch caſes, and have even tried it our vaters exa 
ſelves, fill without effect. After the firſt applications Ml made us at 
the cancerous ulcer ſeems to aſſume a more favourable alkaline ar 

| aſpect ; the ſanies which uſually flows from it be. for one of 
comes white, conſiſtent, and ſomewhat pure; the fle fore give tl 
aſſumes a freſh lively colour; but theſe flattering ap- opened a n 
pearances are fallacious, and do not continue; the u, chemiſts,: 
cer ſoon returns to its former ſtate, and its progref gol which we 
on as before. have been 
The period of the firſt diſcovery of this acid by Dr Black will 
Black is to be conſidered as one of the moſt illuſtriou miſtry as I: 
zras of chemical ſcience. To point out the influence As to t 
of this diſcovery upon the ſcience, we ſhall here offer M ſpark paſſi: 
the following remarks. 1. It has made us acquaintedMin the exp 
with a peculiar acid. 2. It has explained the cauſe off the condu. 
the efferveſcence of the common alkalis, chalk, calca-W cauſe of t. 
reous ſpar, and magneſia, when mixed with acid &c. which 
ftronger than themſelves. - 3. It has enabled us to diſtin WM acid obtair 
guiſh all alkaline matters as exiſting in two ſtates, pur WW There ar 
and cauſtic, or ſoft, with the property of caufing effer-M acid is dec 
veſcence. 4. It has thrown new light on the hiſtory a well as ott 
the elective attractions of ammoniac and chalk for the with this 
acids. 5. It has furniſhed us with one of the firſt in water for 
ſtances of an acid preferring lime to the fixed alkali WM to the ray 
6. The hiſtory of places containing mephitic air, cavem to abſorb 


Which 
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which are — fatal to the life of anionadd; is be- 
dome ſince this diſcovery more ſimple and intelligible. 


Jo the former-analyſes of waters, we have been ens 


abled to add by this diſcovery an accurate knowledge 
of gaſeous, ſpirituous, and acidulous waters; ſo that we 
can now produce by rule the moſt perfect imitations of 
mem. 8. It has likewiſe made us much better ac- 
quainted with the ſolutions of iron contained in various 
waters; and has taught us how to make up martial 
waters exactly reſembling thoſe of nature. 9. It has 


made us acquainted with a new claſs of neutral falts, 


alkaline and metallic, which have the carbonic acid 
for one of their principles, and to which we ſhall there- 
fore give the name of carbonates in this work. 10. It has 
opened a new tract for the reſearches of naturalift and 
chemiſts, and rouſed that ardour for ſuch purſuits, to 
which we are indebted for all the fine diſcoveries which 
have been made ſince that period. The name of 
Black will therefore be famous in the annals of che- 
miſtry as long as the ſcience ſhall be cultivated. 

As to the production of this acid by the electric 
(park paſſing through vital air, we muſt obſerve, that 
in the experiments of M. Landriani, the iron uſed as 
the conductor of the electric fluid, is evidently the 


cauſe of the phænomenon by means of the plumbago, 
Kc. which it contains. The 'trifling quantity of the 


acid obtained is an unequivocal proof of this. 


There are, no doubt, many caſes in which the carbonic 


acid is decompoſed and reſolved into its principles, as 


well as other acids: Thus, for inſtance, water ſaturated 


with this acid is much fitter than diſtilled or common 
water for the production of vital air on leaves expoſed 
to the rays of the fun : the vegetable ſubſtance ſeems 
to abſorb the carbonaceous matter, while the light, 
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acting like heat, n by ſeparating the oxi. 
gene to the production of vital air. It is likewiſe very 
remarkable, that certain oxides of iron, diſtilled ; in a 
Pneumato-chemical machine, afford only carbonic acid 


; flaſk ful 
ice, you 

by the col 
yith the \ 


as they paſs to the ftate of æthiops or black oxide of The m 
iron. This depends either on the carbonaceous matter, WM frup of 
or the plumbago contained in ſeveral kinds of iron. does not 
The carbonaceous matter, by abſorbing part of the ever cone 
cxigene of the iron, forms the acid which is diſenga . in a pure 
ged. Theſe newly diſcovered facts will be explained WM bined wit 
more at length in ame of the following chapters of WM Prieſtley | 
m en | | | ſhowing t 
rendered 
cury, by 
Species n. The Muriatic Acid. ſphere : it 
muſt exan 
In the laboratories, the name * marine ati, or. /þi. moſe of t. 

rit of ſalt, or liquid muriatic acid, is given to a fluid purity. 
of the conſiſtency of water, of a taſte ſtrong enough t The mu 
corrode our organs when it is concentrated; bu fuming ac 
which, when diluted in water, affects the tongue only WW bell-glaf 
with a ſourneſs and ſtipticity. This fluid, when per. volatile tb 
fectly pure, is abſolutely colourleſs. When it is red, ¶ the glaſs; 
or citron coloured, like the marine ſalt of the ſhops, it I mon air, 
owes its colour to ſome combuſtible ſubſtance, fre. I trating od 
_ quently to iron, which alters it. This acid is obtained kin, and 
either from marine ſalt or muriate of ſoda, as we ſhall WW cates anin 
ſee in the hiſtory of that ſalt, If ſtrong and concen- ¶ atter mag 
or bluiſh | 


trated, it exhales when expoſed' to the air a white-va- 
pour or ſmoke: It has a lively penetrating ſmell, this acid. 

which when faint or much diluted, reſembles the ſmel Light d 
of eitrons, or the apple called the golden rennet. It 8 ¶ gree. He 
then called the fuming muriatic acid. Its vapour riſe WW mazingly. 


: moſt copiouſly when the air is moiſt, If, on opening 25 mur 
: | h 3. | - g 'OL, I, 


Acids. 


; flaſk full of this acid, you put your hand to its ori- 
fice, you feel a ſenſible heat; which is occaſioned 
by the combination of the acid in the ſtate of vapour 
yith the water of the atmoſphere. 

The muriatic acid communicates a deep red to the 
ſyrup of violets, and all blue vegetable colours, but 
does not abſolutely deſtroy them. This liquor, how- 
ever concentrated and fuming, is not muriatic acid 
in a pure and ſeparate ſtate; but muriatic acid com- 
bined with a confiderable quantity of water. Dr 
Prieſtley has eſtabliſhed this truth- beyond a doubt, by 
howing that this acid may be reduced to a gas, and- 
rendered permanent in that ſtate, over a portion of mer- 
cury, by the temperature and preſſure of the atmo- 


ſphere : it is therefore the properties of this gas we 
muſt examine, if we wiſh to acquire a knowledge of 


thoſe of the muriatic acid, unmixed and i in a ſtate of 
„ 
7 5 muriatic acid gas is obtained by heating the liquid: 
fuming acid in a retort, the extremity of which enters 
a bell-glaſs full of mercury. The gas being much more 
volatile than the water, paſſes through the retort into 
the glaſs; it diſplays all the apparent properties of com- 
mon air, but is more ponderous. It has a keen pene- 
trating odour ; and is ſo cauſtic that it inflames the 
ſkin, and often occaſions violent itchings. It ſuffo- 
cates animals, and extinguiſhes the, flame of a taper, 


after magnifying it and caufing it to aſſume a green 


or bluiſh flame round its edge. Spongy bodies — 
this acid. 

Light does not appear to alter it in any ſenſible FR 
gree. Heat rarefies it, and increaſes its elaſticity a- 
mazingly. Atmoſpheric air, mixed under bell-glafſes 
with muriatic gas, cauſes it to aſſume a fumy or va» 
vor. I. 2. porous 
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| in 
pears that a combination actually takes place. When Firth 
the air is humid, theſe vapours are more diſcernible: W ER 
M. d' Arcet has obſerved that they are not perceptible inſtantly 1 
on the tops of high hills, where the air is very dry. The UA the fi 
white vapours exhaled by the muriatie acid Sas ar ified « 
therefore owing to the water contained in the atmo. boa] min; 
ſphere. Neither the liquid acid nor the gas abſorbs yi lifappear 
tal air in a ſtate of elaſticity, in any ſenſible degree; nd the he 
yet ſome properties, which we ſhall mention by and by, thers prov 
enable them to eombine with the oxigenous principle, . 
It is aſſerted that the liquid muriatic acid may be cay- ty of the 
ſed to abſorb a portion of vital an by ſhaking then b cauſe 
| violently together. s its receiꝭ 
Tbe muriatic acid gas FEE rapidly with water Loos ol 
ws on coming into contact with it, inſtantly melts ty diſenga, 
abſorb it. Water uniting with this gas acquires Mate. 3. 
conſiderable heat. When ſaturated with it, it cool A 
and becomes the ſame with the liquid acid from which orm 
the gas was obtained; it exhales white vapours, is c eon 
lourleſs, reddens ſyrup of violets, &c. We ſhall after e 
wards ſee, that the moſt concentrated and pure liqui „ 
muriatic acid is obtained by ſaturating pure water with be recipr 
the elaſtic fluid. TEE 
The muriatic acid gas has no power of action on fil. . 
ceous earth; it combines with aluminous earth, and in bats 
by that combination forms aluminous muriate. . 
It unites with the ſalino-terreous ſubſtances, forming nt alkalir 
in combination with them barytic, the magneſian, an in that 
calcareous muriates. hich it hs 
Its combination with potaſh is 2h febrifuge alt F 
Sytvin, or muriate of potaſh : with mineral alkali a The int; 
ſoda, it gives marine ſalt, common ſalt, or muriate ol: Naples © 


a. agined it 


The muriatic gas when 3 into 3 WY 
the ammoniac gas, acquires a conſiderable heat. The 
two elaſtic fluids penetrate each other, a white cloud 
inſtantly riſes, the mercury is elevated in the glaſſes, 
and the fides of the glaſſes are ſoon covered over with 

Iramified cryſtals, which are ſal ammoniac, or ammo- 
niacal muriate. If the two gaſes are very pure, they 
diſappear entirely when the concretions are formed, 
nd the heat diſengaged. | This experiment among o- 
thers proves, I. That bodies which paſs from a liquid 
o a ſolid ſtate, abſorb in their tranſition a certain quan- 
ity of the caloric principle, or the matter of heat; for 
Wt ic cauſe which converts the muriatic acid into a gas, 
zits receiving an additional quantity of heat. 2. That 
he heat abſorbed by elaſtic fluids, in their aerification, 
Ws diſengaged when they return to a liquid or ſolid 
ate. 3. That the elaſticity of fluids is produced by 


eriform fluids are compound bodies, which owe their 
orm to fixed heat, or the caloric principle, as we have 
llewhere ſhown. 


he reciprocal action of theſe two acids has not yet been 
roperly examined. The muriatic is known to be the 
ronger of the two; for it diſengages the carbonic from 
Il its baſes, and enters itſelf into combination with 
em. Bergman arranges its attractions for the diffe- 
nt alkaline baſes in the following order, proceeding 
om that with which it has the ſtrongeſt to that with 
hich it has the weakeſt affinity: barytes, potaſh, ſo- 
a, lime, magneſia, ammoniac, aluminous earth, 
The intimate nature of the muriatic acid, and the 
nciples of its compoſition, are unknown. Beccher 
agined it to confiſt of ſulphuric acid with mercu- 
RE rial 


eeir abſorbing and combining with heat; and that all 


The muriatic acid abſorbs the carbonic acid; but 
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pears that a combination actually 8 place. When 


the air is humid, theſe vapours are more diſcernible: 


M. d'Arcet has obſerved that they are not perceptible 
on'the tops of high hills, where the air is very dry. The 


white vapours exhaled by the muriatic acid gas ar 


therefore owing to the water contained in the atmo. 
ſphere. Neither the liquid acid nor the gas abſorbs yi. 
tal air in a ſtate of elaſticity, in any ſenſible degree; 
yet ſome properties, which we ſhall mention by and by, 
enable them to combine with the oxigenous principle, 


It is aſſerted that the liquid muriatic acid may be cau- 


ſed to abſorb a portion of vital air, by making them 


violently together. 


The muriatic acid gas a rapidly with water, 


hs on coming into contact with it, inſtantly melts to 


abſorb it. Water uniting with this gas acquires 4 
conſiderable heat. / When ſaturated with it, it cools 


and becotnes the fame with the liquid acid from which 
the gas was obtained; it exhales white vapours, is co. 
lourleſs, reddens ſyrup of violets, &c. We ſhall after. 


wards ſee, that the moſt concentrated and. pure liquid 

muriatic acid 1s obtained by ſaturating pure water with 

the elaſtic fluid. 

The muriatic acid gas has no power of e on fil. 

ceous earth; it combines with aluminous earth, and 

by that combination forms aluminous muriate. _ 
It unites with the ſalino-terreous ſubſtances, forming 


in combination with them barytic, the magneſian, and 


ASSET 


calcareous muriates. 

Its combination with potaſh is the febrifuge ſalt of 
8 \ylvius, or muriate of potaſh : with mineral alkali or 
ſoda, it gives marine ſalt, common , or muriate of 
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The muriatic gas when 8 into 3 with 
the ammoniac gas, acquires a conſiderable heat. The 
two elaſtic fluids penetrate each other, a white cloud 
inſtantly riſes, the mercury is elevated in the glaſſes, 
and the fides of the glaſſes are ſoon covered over with 
ramified cryſtals, which are ſal ammoniac, or ammo- 
niacal muriate. If the two gaſes are very pure, they 
lifappear entirely when the concretions are formed, 
and the heat diſengaged. | This experiment among o- 
thers proves, 1. That bodies which paſs from a liquid 
to a ſolid ſtate, abſorb in their tranfition a certain quan- 
tity of the caloric principle, or the matter of heat; for 
the cauſe which converts the muriatic acid into a gas, 
is its receiving an additional quantity of heat. 2. That 
the heat abſorbed by elaſtic fluids, in their aeriſication, 
is diſengaged when they return to a liquid or ſolid 
ſtate, 3. That the elaſticity of fluids is produced by 


zeriform fluids are compound bodies, which owe their 
form to fixed heat, or the caloric principle, as we have 
elſewhere ſhown. 

The muriatic acid abſorbs the carbonic acid ; but 
the reciprocal action of theſe two acids has not yet been 
properly examined. The muriatic is known to be the 
ſtronger of the two ; for it diſengages the carbonic from 
all its baſes, and enters itſelf into combination with 
them. Bergman arranges its attractions for the diffe- 
rent alkaline baſes in the following order, proceeding 
from that with which it has the ſtrongeſt to that with 
which it has the weakeſt affinity: barytes, potaſh, ſo- 
da, lime, magneſia, ammoniac, aluminous earth. 

The intimate nature of the muriatic acid, and the 
principles of its compoſition, are unknown. Beccher 


imagined it to conſiſt of ſulphuric acid with mercu- 
| Z 2 rial 


their abſorbing and combining with heat; and that all 
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rial Ad bee he had obſerved that acid to he 
a ſtrong affinity, and combine very readily, with all the 
bodies in which he admitted the exiſtence of this prin. 
ciple, ſuch as arſenic, mercury, &c. Stahl has not il 
Iuftrated Beccher's opinion concerning this acid. And 
among all the ingenious experiments of the modern; 
there is none which throws any light on the conſtituent 
principles of the muriatic acid. As its baſe is unknown 
to us, we cannot determine whether it admits of tuo 
tes of ſaturation with oxigene ; in one of which, the 
baſe being completely ſaturated, the acid muſt be 
ftronger, while in the other the baſe being combined 
with a ſmaller quantity of oxigene, the acid muſt be 
weaker, according to what has been obſerved of the ni. 
tric, the nitrous, the ſulphuric, and the ſulphureous a. 
cids. Even the exiſtence of oxigene in the muriatic 
acid has not yet been fully evinced; it is only from 
analogy that it has been admitted. 
Scheele is the only chemiſt who has done any thing 
of conſequence on this head. In the year 1774, he 
made an important diſcovery concerning the different 
ſtates in which this acid exiſts. By diſtilling a quanti- 
ty of muriatic acid upon oxide of manganeſe, he ob- 
tained this acid in the form of a yellowiſh gas, of a very 
pungent ſmell, amazingly expanſive, and capable of 
diſſolving any metal with facility, mercury or gold not 
excepted. He thought that, in this inſtance, the man- 
ganeſe, which he imagined to be very greedy of phls 
giſton, abſorbed the phlogiſton of the muriatic acid; 
and he therefore called this acid, after it had under 
gone this operation, dephlogiſticated marine acid; aul 
thought that it diſſolved gold from its avidity tou 
nite with a new portion of phlogiſton. No uns 
quivocal experiment, however, demonſtrated the er. 
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in the year 1780, 1 ſuſpected that it was the baſe of 


vital air contained in the manganeſe, which entered 
into union with the muriatic acid; as may be ſeen in 
the firit edition of my Elements . the articles A 
qua Regia and Manganeſe, c. M. Berthollet, my 
fellow. academician, has ſhown that conjecture to be 
a certain truth, by a ſeries of accurate and 1 e 


experiments. 


A diſtillation of the muriatic acid on oxide of mans 
ganeſe, afforded him yellow vapours without the help 


of fire. If the retort be heated, and the vapours recei- 


red in flaſks full of water, and immerſed in ice, a very 
ſmall portion of the acid js diſſolyed, but the water is 
ſoon ſaturated; after the ſaturation of the water, the 
reſt of the gas aſſumes a concrete form, and falls in cry- 
als to the bottom of the liquor. This ſalt melts, and 
riſes in bubbles with the moſt moderate heat. 

The oxigenated muriatic acid jn a liquid form, or 
diſſolved in water, has, according to M. Berthollet, an 
harſh though not an acid taſte; it whitens and de. 
ſtroys vegetable colours, without changing them firſt in- 
toa red; it neither expels the carbonic acid from its 
baſes, nor produces any efferveſcence with alkaline 
ſubſtances ſaturated with that acid; in ſhort, it poſſeſſes 
not the uſyal properties of acids. If heated with quick- 
lime, it efferveſces, and gives out vital air, ſo that the 
remains is nothing but calcareous muriate; which is evi- 
dently produced by the diſengagement of the oxigene 
with which the acid was ſaturated. The oxigenated mu- 
riatic acid produces likewiſe an efferveſcence when it 
combines with pure ammoniac. Thereſultof this combi- 
nation is, on the one hand, water; on the other, azotic gas. 
In this inſtance, the oxigenated muriatic acid and am- 
momac are both decompoſed ; the hydrogene, which is 
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one of the principles of the ammoniac, unites with the 
oxigene, with which the muriatic acid is ſuper-ſaturated, 
and by their union the water is formed ; while again 
the azote, the other principle of the ammoniac, uniting 
with the caloric, eſcapes under an elaſtic form, and 
| produces the efferveſcent motion obſerved in this expe. 
riment. Laſtly, the oxigenated muriatic acid converts 
metals into oxides, and diſſolves them without occaſion. 
ing efferveſcence. It deſtroys vegetable colours, as it 
paſſes into the ſtate of common muriatic acid. Al 
theſe experiments prove, that Scheele's dephlogiſtica- 
ted muriatic acid, 1s a combination of this acid in a pure 
ſtate, with the baſe of vital air, or the oxigenous prin- 
eiple; and that its proper name is, aerated or oxigenated 
muriatic acid, as I have ſhown in my firſt edition. M. 
Berthollet has not yet determined what quantity of 
oxigene the muriatic acid muſt abſorb, in order to ac. 
quire the properties of oxigenated muriatic acid &. In 
March 1787, he diſcovered that oxigenated muris. 
tic gas, rectived into a lixiviate of cauſtic potaſh, forms 
a cryſtallizable neutral falt, which, like nitre, or even 
in a greater degree, produces detonation on burning 
coals ; affording by the action of the fire very pure vi 
tal air, or oxigenous gas, and leaving a reſidue of the 
muriate of potaſh. Theſe experiments concur to ſup- 
port the theory which I offered to the public ſeven 
years ſince, concerning the nature of the oxigenated 
muriatic acid; for the detonation of oxigenated mu- 
riate of potaſh is plainly owing to its containing an 
extraordinary quantity of oxigene. Soda forms on- 
ly a deliqueſcent falt with the oxigenated muriatic 
acid. 5 | | | 
The muriatic acid is made uſe of in ſeveral of the 

| 92 n ED arts, 

* See Journ. de Phy/ique, tome xxvi. page 321, Mai 1 785. 
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hs, and more eſpecially in the art of aſſaying in the 
humid way *. In medicine, it is well dilated in wa- 
ter, and adminiſtered as a diuretic, an antiſeptic, and 


a cooler; it is the chief ingredient of the Prior de Cha- | 


brieres cure for ruptures. It is externally applied as 
an eſcharotie, to deſtroy altered fleſh, as a cure for the 
gangrene in the throat, aphthæ, &c. Mixed with a 
certain quantity of water, it compoſes a bath for the 


feet, uſed by ſome people, and conſidered as a ſecret, 


for drawing the gout ou the more vital to the infe- 
rior parts. 


But the oxigenated muriatic -acid has beet known 


for too ſhort a ſpace of time to admit of its being much 
uſed in the arts. M. Berthollet thinks that it may be 
ſucceſsfully employed for diſcovering in a few minutes 
or hours, what effects the action of air would produce 
on coloured ſtuffs, and thus determining the fixity or 
alterability of the colours: he has of late recommend- 
ed it for whitening linen and unbleached yarn : and 
the firſt trials, which have been in Paris on a pretty 
extenſive ſeale, promiſe favourably. It may likewiſe 
be advantageouſly. employed for whitening 'in a ſhort 
time the yellow, and more en the eren wax 
from our iflands. 


Species III. The Fluoric Acid. 


Tax fluoric acid, diſcovered by Scheele, has recei- 


ved this name becauſe it is obtained from a ſort of 


earthy neutral ſalt, with which we ſhall afterwards 


get acquainted under the name of fluor ſpar. 
7. 4 This 


1 See ee de Docimaſia humida, O pute. Vol. e fe 


the Engliſh tranſlation of his Opu/cula, 
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| This geid when pure has 2 gaſecus form, and w 


It extinguiſhes lights and kills animals. It has a pun, 
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muſt examine its properties as it exiſts in that ſtate 
The fluaric acid is more ponderous than common ar, 


gent penetrating ſmell, nearly the ſame with that of the 


muriatie acid gas, but rather leſs keen, Its cauſticiy} 


is ſuch that it corrodes the ſkin, however ſhort thy 
{pace of time during which it is expoſed to its con, 
tact. It ſuffers no ſenſible alteration from light. Heat 


dilates it, but without changing its nature. 


The water contained in atmoſpheric air enables it ty 
deſtroy the tranſparency of the fluoric acid, and con- 


vert it into a white vapour; which it does more or 
leſs readily, according as it contains a greater or 4 


leſs quantity of water. This phenomenon reſemble 
that which the muriatic acid preſents on the ſame occy- 
ſion ;. but the ſmoke of the fluorie gas is thicker than 


that of the other. | 


The fluoric acid gas unites eagerly with water, and 


heat is produced at the inſtant of their union. A pecu- 


liar phænomenon appears on this occaſion, namely, the 
precipitation of a very fine white earth, which appean 
to be ſiliceous earth. From this circumſtance it ap- 
pears that the acid 1s far from being pure in the ſtate 
of elaſtic fluidity. It becomes pure, therefore, only 
when the earth, which adhered to it when it was vola- 
tilized, has been ſeparated by the action of water. A 
ſolution of this gas in water conſtitutes the acid ſpirit 
of luor; the ſmell and cauſticity of which are very 
ftrong when the water is ſaturated with it. This liquid 
acid communicates a ſtrong red colour to the ſyrup of 
violets. According to Scheele and Bergman, it poſſeſ. 
ſes the ſingular property of diffolving ſiliceous earth, 
Althqugh the fluoric acid gas, on uniting with wa: 
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W 1: Prieftley obſerved, that the 4. old gas cor. 
oaded and penetrated common glaſs, and found it ne- 
eeſſary to uſe thick glaſs bottles for his experiments. 
Macquer thought that the acid produced this effect 
only when in a gaſeous ſtate, but was incapable of at- 
| tacking glaſs when liquid or diluted in water. This 
opinion is founded on the circumſtance of water's 
precipitating the filiceous earth, which is maintained 
in a ſtate of ſolution. in the fluoric gas. But it is te 
be remembered, that the water does not entirely ſepa- 
ute the earth from the acid; and therefore the fluoric 
acid muſt retain, even in a fluid ſtate, the power of 
ating on glaſs and ſiliceous ſtones. 

Tae liquid fluoric acid may be aa like ſpi- 


which enters a bell-glaſs full of mercury. By this 


pure. 
The two French chemiſts who, in the year 1773, 1 
liſhed, under the name of M. Boullanger, a ſeries of ex- 
periments on the vitreous ſpar, or the ſparry fluor, are 
of opinion that the acid of this ſpar is nothing but 


a combination of muriatic acid with an earthy mat- 


ter, which water only is capable of ſeparating from it. 
But Scheele has ſucceſsfully combated this opinion, 
He conſiders it as a peculiar acid, ſtrikingly diſtin- 
guiſhed from all others by the various . combinations 


of which it is ſuſceptible. And his opinion is at pre- 


ſent very generally received among chemiſts. 
The fluoric is the only mineral acid capable of dit. 
jolving ſiliceous earth. Bergman and Scheele were of 
opinion, 


it ſtill retains fo much that * caule it to afford 4 
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ter; becauſe the fluoric acid gas depoſites no ſmall 


with water. But an experiment of M. Meyer's hu 
ſince proved, that the earth precipitated on that occi 


latter acid: to one of theſe mixtures he added a 


powder of glaſs; the third he left pure without ay 


moderate temperature. Half an hour after, he founl 
a ſiliceous duſt depoſited on the ſponge of the mixtun 
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opinion, in the year 1779, that this earth might ven 
probably be a compound of the fluoric acid with wa, 


quantity of ſiliceous earth, when brought into contad 


fion comes from the glaſs veſſel, part of which is dif, 
ſolved by the acid. That chemiſt took three cylindri. 
cal tin veſlels, into each of which he put an ound 
of vitreous ſpar and three ounces of ſulphuric acid 
which having a greater affinity than the fluoric acid 
with lime, is ſueceſsfully employed to ſeparate thi 


ounce of pulverized quartz; to the ſecond an ounce q 


addition: in each of the cylinders he hung a we 
ſponge, and cloſing up the veſſels, expoſed them to 


containing the glaſs; at the end of twelve hours, tht 
ſponge of the veſſel containing the quartz was like 
wiſe covered over with an earthy incruſtation; by 
even after ſeveral days the ſponge of the third veſk 
exhibited no ſuch appearance. Bergman ſent an 
count of this experiment to M. de Morveau, letting hin 
know at the ſame time, that he now gave up his opt 
nion concerning the formation of filiceous earth by th 
combination of the fluoric acid gas with water. Tit 
precipitation is therefore owing to the glaſs diffolve 


by the fluoric acid gas; and the acid is not pure i chemic 
after the precipitate has been 2 from it by wat 
and alkalis. 
The fluoric acid, either in a gaſeous or a liqui* Accordi 
led, the we 


Rate, unites with aluminous earth, forming with 


alm ate: and we 


ad of fulphi 


Acids. „ 3 


uminous fuate *, a ſweet: taſted neutral ſalt, which 

adily aſſumes th conſiſtency of a thick jelly. £61 
It combines alſo with barytes: the falt reſulting from 
at combination, to which we give the name of ba- 
weic fluate, is a pulverulent ſubſtance. | 

With magneſia the fluoric acid forms a cryſtallizable 


alt, magnefian fluate. 
[t forms a precipitate with lime-water, producing 


uſtantly calcareous fluate,  * 4 
It combines with potaſh to form feats of potaſh ; "© 
ith ſoda, it produces fluate of foda ; laſtly, combi- 
ing with ammoniae, it forms the ſalt which we call 
mmoniacal fluate. 12 755 
This ſhort account of theſe ſaline combinations dne 
he fluoric acid to be eyidently different from the mu- 
atic. Its affinities with the different baſes afford new 
roofs in ſupport of the ſame truth. Bergman ob- 
rves, that the fluoric acid, when united with potaſh, 
ay be ſeparated from it by lime-water, which cauſes 
e ſolution of that ſalt to afford a precipitate. The 
me thing takes place on a ſolution of the barytic 
uate, which becomes muddy when lime is put into it. 
ergman gives its elective attractions in the following 
xder ; lime, barytes, magneſia, potaſh, ſoda, ammo- 
Ic: But he confeſſes that more experiments are ne- 
eſſary to eſtabliſh fully this order of affinities. 
The fluoric acid gas has not as yet been applied to 
y purpoſe in the arts: but its power of diſſolving ſili- 
20us earth will in all probability render it very uſeful - 
chemical operations, when once proceſſes for ob- 
taining 


1 According to the methodical nomenclature which we have pro- 
ed, the word fluorate is here to be uſed ; but we abridge it into 
ate: and we ſhall do the ſame for the E acid, uſing ſulphate 1 in · 
ad of fulpburates A. 
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Species IV, The Nitric Acid. 


Wxrar is called /pirit of nitre in the laboratory is 
eombination of this acid with water. In a liquid tat 
and pure, the acid is white; but if altered in the ſmal. 
left degree, it becomes yellow or red; and there ariſe] 
from it in great abundance a yapour of the ſame co. 
lour. It is ſo cauſtic. that it burns and deſtroys in- 
ſtantaneouſly the organization of the muſcles. It red. 
_ ſyrup of violets, and entirely deſtroys its co. 

G | | 3 

On being expoſed to the rays of the ſun, it acquire, 
according to Scheele, an higher colour and greater vo- 
latility; and from this it appears that light acts upon 
it: As it acquires a deeper colour, vital air is diſengaged 
— ns | hs 1 

Heat volatilizes this acid, and ſeparates the co. 
louring matter in the form of red vapours. | 


When red, it unites eagerly with water, which but a gre 
aſſumes, in conſequence, a green or blue colour: it aps inſtance { 
pears to have acquired a conſiderable degree of heat ig the white 
entering into this combination. . When united with z pounded | 
large quantity of the fluid, it forms aguafortis, Nees of di 

The white and the red nitrous acids were formerly I lation a0 
conſidered as being of the ſame ſubſtance, only concen- ged, wha 
trated in different degrees; the ſtrongeſt coloured wa chemical 
thought to be the moſt concentrated of the two. But when the 
we are now better acquainted with the nature of this conſtantl. 
and the c 


ſaline ſubſtance, and know it to be capable of exiſting 


in two different ſtates. In one of theſe the acid of nitre comes of 
| | ” EE po beat imm 


; deſtitute of colour, more ponderous, and leſs vola- 
tle, and emits only a white ſmoke; in the other, it is 
of a colour varying in ſhade from a yellow to a brown 
red, is more light and volatile, and is conſtantly emit- 
ing red vapours, in greater or leſs abundance, accord- 
ing to the temperature to which it is expoſed,” Berg- 
man diſtinguiſhes between theſe two ſtates of the acid 
of nitre, by giving to the one the name of dephlagy/tz- 
cated, to the other that of phlogi/ticated ; we give to 
the former, the white, the name of the "nitric acid; to 


the coloured, the name of the nitrous acid. The cauſe 


of theſe diſtinctions will hereafter be ſhown: Only, we 
may here obſerve, that if the coloured and faming ni- 
trous acid be diſtilled in a glaſs retort, the red part 
zoes firſt off in vapour, and what remains is a white 


and colourleſs acid. The deeper the colour of the ſpi- 
tit of nitre ſubjected to diſtillation, fo much the greater 


is the quantity of the vapours obtained, and fo much 
the leis the portion of white acid remaining in the re- 
tort ; and vice verſa, when the nitrous acid heated in 
the retort is of a bright red colour, very little vapour, 
but a great deal of the white acid 1s obtained. This 
inſtance ſhows the red acid to be more volatile than 
the white. And as all coloured fpirit of nitre is com- 
pounded of the two, they are to be ſeparated by a pro- 


ceſs of diſtillation judicioufly conducted. In this ope- 


ration a certain quantity of vital air 1s always diſenga- 
ged, which may be collected by applying a pneumato- 
chemical machine to a balloon. We muſt remark, that 
when the veſſels are red-hot, certain red vapours are 


conſtantly ſeparated even from the whiteſt nitric acid; 


and the colour of the acid is alſo changed, fo that it be- 
comes of a flame red : But the change produced by 
heat immediately diſappears when the acid returns to 
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its former temperature, and the vapour alſo returns f 
a liquid. The ſame thing happens when a portion d 
the nitrous acid, highly coloured, is united with water 
a red vapour is diſengaged and paſſes into the atm, 
ſphere; the heat which then takes place, increaſe the 
colour of the acid which had been weakened by thy 
water; what remains after the evaporation is not nid 
trous, but nitric acid; and the change is infſtanty 
neous. When heat, by the aſſiſtance of light, pn. 
duces this change on the nitric acid, a quantity of yi 
tal air or oxigenous gas is diſengaged, proportioned t 
that of the nitrous gas which is formed on the occx 
fion. This decompoſition of the nitric acid, and th 
change of it into the nitrous, takes place in conſe 
quence of the mutual affinities between light, the c 
| loric, and the oxigenous principles. In this inſtane 
14 the glowing heat of our veſſels acts like that of the raj 
1 of the ſun. 
1 The nitric acid acts not upon ſiliceous earth: i 
nt combines with barytes, with magneſia, with lime, ant 
15 with the three alkalis: with theſe ſubſtances it form 
the aluminous, barytic, magneſian, and calcareous ni- 
trates, nitrate of potaſh, nitrate of ſoda, and ammonix 
! cal nitrate. All of theſe ſalts ſhall be hereafter part. 
1 cularly examined. The falts formed by the union 
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the ſame baſes with the nitrous acid are ſomewhat dif. 
_ ferent from theſe, and are diſtinguiſhed in our metho- 
ical nomenclature by the name of nitrites. 

The nitric unites with the carbonic acid, abſorbing 
it eagerly. The mutual aQtion of theſe two bodies | 
not yet well known. 

414 The nitric enters very rapidly i into combination vit 
1 the muriatic acid. The alchemiſts gave the name d 


i" | agua regia to this I becauſe they uſed it i 
1 6 diffolve 


Acids. 1 


kfolve gold, the king of metals: we ſhall henceforth 
all it the nitro-muriatic acid. It muſt have always 
ppeared fingular, that two acids, neither of which is 
y itſelf capable of acting upon gold, ſhould by com- 
-nation acquire the power of diflolving it. The al- 
hemiſts, content with having found a ſolvent for that 
ecious metal, gave themſelves no concern about the 
wic-of the phenomenon, It is but a few years ſince 
mo Swediſh chemiſts, Scheele and Bergman, firit 
ught to diſcover what alterations the nitric and the 
wriatic acids produced on each other by mutual com- 
nation. Scheele obſerved, what we have already ta- 
en notice of, that by diſtilling a portion of muri- 
ic acid on lime or oxide of manganeſe, the acid 
as cauſed to diffuſe a yellowiſh vapour of the ſame 
nell with agua regia, which deſtroyed blue vegetable 
lours, and acted with a powerful force upon metals, 
ore eſpecially upon gold, which it diffolved as well 
the nitro-muriatic acid. He thought that it acqui- 
a theſe properties in conſequence of being deprived 
its phlogiſton by the oxide of manganeſe, and that 
hat cauſed it to act ſo forcibly on combuſtible bodies 
as its eagerneſs to regain the principle which it had 
ſt, For this reaſon he gave it the name of de- 
Mogiſticated marine acid. Our firſt obſervation here 
chat this explanation of theſe phenomena is direct - 
contradictory to the theory of Stahl, which Scheele 
general appears to have adopted and extended : for 
e muriatic acid is faid to acquire, by the loſs of its 
logiſton, a ſet of properties which Stahl attributed 
the preſence of that principle ; namely volatility, 
rong ſmell, and a power of acting on inflammable 
ters. Beſides, we are of opinion, that all of theſe 
tnomena may be much more ſatisfactorily explain- 

: ed 
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22 new theory: 080 this we tral very foof 
by TE 
Bergman thinks that the nitrie ackd "LM on the 
phlogiſton of the muriatic acid, is partly diffipated in. 
to vapour, and that what remains of the muriatie acid 
is then preciſely in the fame ſtate with the vapour 
which atiſes from the diſtillation of this acid on oxide 
of manganeſe. - Thus, what enables the nitro-muriatic 
acid to diſſolve gold, is its containing a portion of de. 
phlogifticated marine acid and this mixed acid is of. 
ten nothing but 'marine acid. Such is the opinion of 
the celebrated chemiſt of Upſal. The following ap- 
pears to me a letter account of the facts. When 4 
quantity of nitric acid is poured upon a quantity 
of muriatic acid, heat is excited between the two li. 
quors, and they aſſume a colour; an efferveſcence takes 
place, and a kind of mixed ſmell ariſes, not ſo pun- 
as that of the muriatic acid, but quite peculiar, 
and reſembling that which this acid affords when di. 
ſtilled on oxide of manganeſe. Mr Berthollet has di. 
covered, that a portion of oxigenated muriatic acid i 
diſengaged during this rapid re- action of the two acids 
On this occafion, therefore, the mutiatic acid deprives 
the nitric of part of its oxigene, and is diſſipated in the 
form of oxigenated muriatic gas; yet a portion of it 
ſtill remains ſaturated with oxigene and nitrous gas; 
and this mixture is aqua regia. From this we under- 
ſtand why ſo fmall a proportion of the nitric acid i 
neceſſary to communicate to the muriatic the proper- 


\ 


ties of aqua regia ; and why both the nitro-mufiate of 


gold, and the nitro-muriatic acid, afford when diſtilled 
nothing but muriatic acid. But we muſt obſerve, that 
as much more nitric acid than is neceſſary, is general 
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the nitro- muriatie acid which iults from this compo- 
tion contains both acids, and they act each according 
to its peculiar nature, forming peculiar and diſtinct 
falts with all the bodies expoſed to their action. It 
would therefore be a ſervice of ſome importance to 
chemiſtry, to determine what quantity of the nitric 
acid is neceſſary to ſaturate a given quantity of the mu- 
tiatic with oxigene, and cauſe it to aſſume the charac- 
ter of the nitro-muriatic acid, without containing any 
- 2quafortis, which only alters it and renders its effects 
(WW uncertain, - Hence it appears neceſſary, in recording 
WT iccurate chemical experiments, to mention the propor- 
tion in which the two acids have been mixed to pro- 
Luce the agua regia made uſe of. 
; This mixed acid has leſs ſpecific n than either 
of the two acids of which it is compoſed. It has a 
peculiar ſmell, commonly a citron colour, often ineli- 
ning to orange. Its action on natural bodies diſtin» 
guiſhes it from all other acids. Light extricates from 
tit a portion of oxigenous gas or vital air. Heat ſepa - 
nes from it oxigenated muriatic acid. Agua regia 
combines with water in any proportion, and always 
excites heat as it enters into combination with that 
WF fuid. It diſſolves aluminous earth, but very ſlowly : 
it unites with barytes, magneſia, lime, and the alkalis; 
end from theſe combinations there reſult mixed ſalts, 
WT which cryſtallize either ſeparately or together, accord- 
ing as they are more or leſs ſoluble. Aqua regia is 
nuch uſed both in chemiſtry and in the art of aſſaying; 
s ve ſhall ſhow more at large when we come to ſpeak 
oc metallic ſubſtances. 
Since the era of Dr Prieſtley's acute chemiſts 
have laboured much to diſcover the intimate nature 
and the component principles of the nitric acid. It 
Vor. I. 1 Was 
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Was ſhown; in the firſt place; that the opinion which ducing 
aſcribed the formation of the [nitric to the ſulphuric ric air 
-acid, and repreſented the former as a modification of i forcibly 
the latter, was founded on fallacious experiment mena w 

Soon after, it was obſerved, that this acid is formed dH comes 

peculiar principles; and the following obſervations el the fluic 

to a certain diſcovery of its nature. | ly red | 
The nitric acid had been long obſerved to act with then ex 
great force on combuſtible bodies, more eſpecially a forbs all 

the metals: On ſuch occaſions, it exhales into the u rater o: 

moſphere a confiderable quantity of red vapours, ani readily | 
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is often indeed entirely diffipated under that fornM ftriking 
The combuſtible body expoſed to its action is ſoon tion ne- 
duced to the ſtate of a burnt body, or oxide; nay, gas into 
often cauſes combuſtible bodies, fuch as oils, charcoal that ſixt 
ſulphur, phoſphorus, and ſeveral of the metals, to emi ſaturate 
a ſudden flame. + Stahl aſcribed this effect to the n parts of 
pidity with which the acid combined with the ph tion of t 
giſton of combuſtible bodies. But that theory did n thought 
afford a ſatisfactory explanation of the phenomenon, Wto comb 
Dr Prieftley, by receiving into a glaſs veſſel fill the abſo: 
with water the vapour diſengaged during the aCtugy matter; 
of the nitric acid on a piece of iron, obſerved, that i be conſic 
ſtead of a red vaporous fluid, a tranſparent _ As in 
gas reſembling air was obtained on that occaſion ; u the air 
to this he gave the name of nitrous gas. more or 
This gas poſſeſſes all the apparent properties of a gas may 
but differs greatly from it in reſpect to chemical pi quantity 
perties. It has rather leſs gravity, is unfit for ma we afſurr 
taining either combuſtion or reſpiration, is ſtrongMWunfit for 
antiſeptic, has no ſenſible taſte, and takes a long tiMproduces 
to alter the colour of ſyrup of vielets. Nitrotal air, v 
gas appears to ſuffer no alteration from light. He This aſſa 
dilates it. Vital air readily combines with it; thus tional q 
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ducing it to +4 ate of nitrous acid. Atmoſphe- 
nic air produces the ſame effect upon it, but not ſo 
forcibly, This combination diſplays ſeveral. phæno- 
mena which well merit our attention. As ſoon as air 
eomes into contact with nitrous gas, though both 
the fluids were before colourleſs, they become inſtants 
ly red like the nitrous acid: a pretty lively heat is 
then excited; the water riſing in the receiver ab- 
ſorbs all theſe red vapours, and thus acquires the cha- 
racter of aquafortis. The purer the air is, the more 
readily do theſe phenomena take place, the more 
ſtriking do they appear, and the ſmaller. is the propor- 
tion neceſſary to change a given quantity of nitrous 
gas into nitrous acid. M. Lavoiſier has diſcovered, 
that ſixteen parts of atmoſpheric air are neceſſary to 
ſaturate ſeven and one-third of nitrous gas, while four 
parts of vital air are ſufficient for the complete ſatura- 
tion of the ſame quantity of the ſame gas. Macquer 
na thought this beautiful phenomenon preciſely ſimilar 
„to combuſtion. It is in fact accompanied with heat, 
ua the abſorption of air, and the production of a ſaline 
ia matter; and the red colour which then appears m 
be confidured as a kind of flame. 

As in this artificial compoſition of the nitrous RY Y 
the air produces different effects, according as it is 
more or leſs pure, Dr Prieſtley thinks that nitrous 
gas may ſerve as a teſt to enable us to diſtinguiſh what 
quantity of vital air any other kind of air contains; if 
we aſſume as two terms, the moſt impure air, or gas 
[unfit for reſpiration, ſuch as the carbonic acid, which 
produces no change whatever on nitrous gas, — and vi- 
[tal air, which produces the greateſt alteration upon it. 
This aſſay conſiſts in employing known and propor- 
tional quantities of theſe two gaſes, and obſerving when 
1 . _ they 
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they are mutually ak completely, ſuturated, Tha 
air is the pureſt of which the. ſmalleſt, quantity iz 
_ ſufficient to ſaturate a given quantity of the nitrouy 
acid, and vice ver. 
Several philoſophers have ee to nd meang 
| bor performing this experiment with the moſt rigid 
accuracy. The Abbe Fontana has been the moſt ſuc. 
eeſsful: he has contrived; an eudiometer, of which an 
exact deſcription is to be found in M. Ingenhouſz' 


ment, the degrees of the purity or impurity of the air 

may be eftimated with the utmoſt nicety; but, as the 
author hunfelf acknowledges, ſuch ſkill and attention 
are neceflary in making uſe of it, that to avoid mil. 
takes and erroneous calculations is exceedingly diff. 
kult. 

It is farther of din to RY In that theſe 
experiments, though extremely ingenious and of con- 
ſiderable utility, have not been attended with all the 
advantages expected from them, in regard to that 
branch of medicine, the object of which is the preler- 
vation of health. They ſhow what quantity of air fit 
for reſpiration is contained in that under examination; 
but they afford no information concerning the manner 
in which the noxious qualities of this fluid affect the 
ſeveral parts of the human ſyſtem with which it 1s 
brought into contact by reſpiration: they explain not 
How it acts on the ſtomach, the ſkin, or the nerves; 

all of which are affected by almoſt every alteration of 
the air, though only medical obſervation can inform u us 
in what manner. _ 

Chemiſts have for a number of years been divided 
in their opinions concerning the cauſe of the produc- 
tion of the nitrous acid from the mixture of nitrous 

| 85 


experiments on vegetables. By means of that inſtru- 
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gas with vital air. De Prieſtley, thn At of the 
fact, is of opinion, that nitrous gas is merely nitrous 
acid ſuper- ſaturated with phlogiſton; and that as pure air 
has a greater affinity than the acid with phlogiſton, it 
therefore, entering into combination with it, leaves the 
nitrous acid in a ſtate of liberty. But this theory 1s 
far from affording a complete explanation of the phæ- 
nomenon : for when the elaſtic fluids with which the 
experiment is performed are very pure, there is abſo- 
lutely no reſidue left; and befides, the nitrous acid 


formed during the voce weighs conſiderably more 


than the portion of nitrous gas which was made uſe of 
to produce it. 

M. Lavoiſier mia chat this property of nitrous 
gas—to produce Nitrous acid when brought into con- 


tat with vital air, might lead him to a knowledge of 


the component principles of the acid. By combining 
two ounces of ſpirit of nitre, of known ſtrength, with 
a given quantity of mercury, he obtained 196 cubic 


inches of nitrous gas, and 246 cubic inches of vital air. 


While the former gas was diſengaged, the mercury 
changed its form; after the vital air was diſengaged, 
it returned to a metallic ſtate, when it was found to 
have ſuffered no loſs. From theſe facts he deduced 
the Eten inferences with great accuracy of rea- 
ſoning. 1. As the mercury ſuffered no loſs during 


the proceſs, the formation of the elaſtic fluids cannot 


be aſcribed to it. 2. Theſe muſt therefore have been 
formed by the decompofition of the nitrous acid. 3, 
The nitrous acid made uſe of on the occaſion, the gra- 
vity of which was to that of diſtilled water as 131,607 
to 100,000, appears therefore to have been formed of 
three principles, nitrous gas, vital air, and water, uni- 
ted in the following proportions to the pound ; nitrous 
Aa 3 
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gas, 1 ounce 514 grains; of vital air, x ounce 7 dram 
[1 2+ grains; and of water, 13 ounces and 18 grains. | 3 ; 6 
4 4. Nitrous gas is nitrous acid deprived of its oxigene of 7 
[ or vital air, 5. In all proceſſes in which nitrous gag 5 185 
i is obtained, the nitric acid is decompoſed, and its oxi. eie 
gene abſorbed, by the combuſtible Wan with which * wil 
i it has a greater affinity. * 
15 Yet this opinion is attended with one difficult). M, 4 * 
# eier found that he could not reproduce by the il - _ 
reunion of theſe products the whole quantity of the 5 _ 
acid from which they were obtained; at leaſt one po 
half was entirely loſt: and he had much more pure 1 0 F 
air than was neceſſary for the complete. ſaturation of CN 
the nitrous gas. He acknowledges himſelf unable to 1 
account for this circumſtance. Macquer imagined it mn th 
to depend on the loſs of the phlogiſton, or light, which 3 
he conſidered as one of the principles of the nitric acid: f l 8 
this he thought might eſcape through the pores of the ah 
4 : A 5 e ; even cl 
veſſels during the decompoſition of the acid, leaving 3 
behind part of its pure air, which being leſs ſubtle, 1 or 
could not make its way out with the ſame facility. We 3 


ſhall ſoon ſee this not to be the true cauſe of the Pha. F thel 
nomenon. | f als. Rey 
The portion of 1 gas which ix remains after 


the nitrous gas has been ſaturated. with vital air, till 6s = 
remained an objection againſt M. Lavoiſier's theory, wh 10 
And though this ſuperfluity was quite a trifle in this 170 c * 
experiment, as 73d parts of nitrous gas, with 4 parts 4 - 
of vital air, left no more than th of their total bulk; ON ö 
yet ſtill he was at a loſs how to account for it. In 2 49 5 
deed he has ſince informed us, that the reſidue was 3 
much leſs when the matters made uſe: of were very an 


pure and very nicely proportioned. In ſhort, we wil 
immediately fee that vital air and nitrous gas may be 
obtainel 


4 * 
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RO ſo pure as to combine without legying any re- 
due. 

; No ſuch difficulty occurs in conſidering the 3 
refidue formed by the combination of 16 parts of at- 
moſpheric air with 74d of nitrous gas; we know it to 
he the mephitis or azotic gas contained in the atmoſ- 
pheric air. We underſtand likewiſe how the contact 
of water comes at length to alter nitrous gas and 
change it into an acid: it is by means of the air * 
it contains. 

But even after this Gs of M. 11 8, the na- 
ture of the nitrous gas ſtill remained unknown; and 
it has ſince been explained by a fine experiment of Mr 
Cavendiſh's. That chemiſt put into a glaſs tube ſeven 
parts of vital air not obtained from the nitric acid, 
with three of azotic gas or atmoſpheric mephitis; and 
by cauſing the electric ſpark to paſs through the mix- 
ture, he effected a great diminution of its bulk, and 
even changed it into nitric acid. The induction which 
he draws from theſe facts is, that the nitric acid is a 
combination of ſeven parts of vital air to three of azo- 
tic gas; and that, when deprived of a part of the firſt 
of theſe principles, as happens in the ſolution of me- 
tals, &c. it paſſes into the ſtate of nitrous gas: Nitrous 
gas, therefore, is, in his opinion, nothing more than a 
combination of azotic gas with a ſmaller proportion of 
vital air than what is requiſite to form nitrous acid. 
Theſe experiments, and the ingenious theory founded 
upon them, throw great light on the formation of the 
nitric acid by the putrefaction of animal matters. We 
know that a great quantity of azotic gas is diſengaged 
from theſe matters when putrefying; and it is evident 
how neceſſary air is for the production of this acid, as 
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experlenee ſhows it to be formed by the combnnin 
and fixation of theſe twa elaſtic fluids. 
It is alſo eaſy to determine the difference between 
the pure white acid of nitre and the coloured fuming 
acid to which the northern chemiſts give the name 0 
pblgpiſticated; or between the nitric and the nitrous 
acids. The laſt is found where the principles are not 
combined in the proportion proper for forming the 
pure nitric acid, —that is, when the combination con- 
ſiſts not of three parts of the azotic and ſeven of the 
oxigenaus principle. But as a variety of ciroumſtances, 
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and in general all phlogiſticating proceſſes, diminiſh the 


it, hence we may naturally infer, 1. That this acid is 


Mangan 


with nil 
gas Or II 


= very liable to alteration, and muſt often be more or preparec 
| | Tels coloured and fuming: 2, That in proportion as it gene, al 
| is deprived of more or leſs of its oxigene, it may pat; Wl «ch as 
through many ſtates, from that of the pureſt nitric iſ colourec 
acid, which contains the greateſt proportion of oxigene, Wl of azote 
1 to nitraus gas, which contains not enough to conſtitute Wl ferent f 
bl it an acid: 3. That if nitrous gas be deprived of what more th 
1 oxigene remains in it, it becomes azotic gas or me- ence be 
phitis: 4. That as the mutual adhefian of the oxige- WM conſide: 
nous and azotic principles is very trifling, moſt com- differen 
buſtible bodies having a greater affinity with the for. the mo 

mer than the azotic principle has, the nitric acid can of the 
not but be decompoſed with great facility by many as in t 

bodies. Theſe four remarkable particulars in the hi. neutral 

ſtory of the acid of nitre, ſerve to explain a great many ¶ again v 

phenomena. We now underſtand, 1. That in this acid MW tions n. 

the azotic gas and vital air have loſt much of their ca- Wl ſpeak c 

loric, and are therefore reduced to azote and oxigene. MW though 

2. That when this acid is decompoſed by a combuſtible comme 

body, the nitrous gas then diſengaged does not TO proper 

9 5 


parations ſtrongly heated, ſuch as red precipitate, ni- 
rate of lead, common nitre, &c. muſt contain a cer- 
tain portion of mephitis or azotic gas; of which gas, 
the reſidue, remaining after the union of the vital air 
with the nitrous gas, conſiſts. No ſuch reſidue is ever 
| obſerved to remain, when the vital air made uſe of has 
been obtained from the leaves of vegetables or from 


with nitrous gas; it may contain a portion of azotic 
gas or mephitis: and this happens when this gas is 
prepared with bodies which, being very greedy of oxi- 
gene, abſorb it almoſt entirely from the nitric acid; 
ſuch as iron, oils, &c. 6. That the nitrous acid when 
coloured, and containing an exceſs of nitrous gas or 


ferent from that in which the twe principles are no 
more than mutually ſaturated ; and that as the differ- 
' ence between [theſe two ſtates of this acid is ſo very 


conſiderable, they ſhould therefore be diſtinguiſhed by 


different names. To the white acid, which, though 
the moſt uncommon, ig the pureſt, we give the name 
of the nitric acid, obſerving the ſame analogy in this 
as in the reſt of our new denominations ; and to its 
neutral ſalts we give the name of nitrates. The red 
again we call the nitrous acid, and its ſaline combina- 
tions nitrites, There is indeed but ſeldom occafion to 
ſpeak of the laſt of theſe claſſes of neutral falts : for 
though the red and fuming, or the nitrous, be the moſt 


common of the two acids, it very ſeldom retains its 


proper character when united with alkaline baſes ; 
the 


h much caloric to maintain it in a ſtate of elaſtic fluid-! 
ity, as vital air and azotic gas. 3. That theſe two 
fuids cannot ęombine when in a gaſeous ſtate. 4. That 
of conſequence the vital air obtained from nitrous pre- 


manganeſe. 5. That the cafe is ſometimes the ſame 


of azote, or the bale of mephitis, is in a ſtate very dif- 
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4 ſcapes as the combination is taking N and wha Wi", 5 

remains is pure nitric acid. 0 
[y Ik he affinities of the nitric acid with the alkaline A 0 
14 | buſes, are the ſame as thoſe of the muriatic ; and Berg. 1 2 
[ man arranges them in. the ſame order, as Glow, > - 
„ barytes, potaſh, ſoda, lime, magneſia, ammoniac, alu. 1 3 
[9 mipous earth. According to that celebrated chemiſ}, # 7 
[4 the nitrous or phlogi/ticated acid has the ſame affiniti . 1 
as the pure acid of nitre. It is ſtronger than any of th | 

the preceding acids, and diſengages the carbonic, av ; 

fluoric, and muriatic acids, from their baſes, _ ad rogt 

The acid of nitre, under the name of aguafortis, is "57 


applied to a great many purpoſes in the arts; more I 77.6 
particularly, it is uſed to diſſolve mercury, copper, lil. IO 
ver for hatters, engravers, and gilders, in aſſay ing ani This 
working metals, &c. It is likewiſe uſed in ſurgery, 
to deſtroy warts and other little indolent uninflamel 
tumours. It is uſed in many pharmaceutical prepars. 
tions, ſuch as mercurial water, red precipitate, the alla. 


it may | 
as we {ſh 
various 


| We k 
tine martial tincture, the yellow unguent, &c. &c. We ſulphuri 
mall take notice of theſe and the other uſes to which v hen oi 
it is applied in their proper places. of the ſi 

| F even {ol 
1 
gether 
Species V. The Sulphuric Acid, ſtrong p 
that the 
Tur d acid, 0 has hitherto been call loling i 
the vitriolic acid, is a very cauſtic ſaline ſubſtance, (ch a f 
which, when concentrated, burns and cauterizes th Stahl 
{kin, reddens ſyrup of violets without deſtroying ih aun natu 
colour, and when diluted in a large proportion of wi The fir 
ter, has a ſour, ſtiptic taſte. This acid, when putz that link 
appears under the form of a very tranſparent oleaiſ the air, 
rs ' nul 


[ns fluid; twice the ſpecific weight of diſtilled water, 


here are as yet no means known of ſeparating it. It 
nas received the name of the vitriolic acid, becauſe it 
uſed formerly to be obtained from martial vitriol by 
diſtillation. At preſent it is obtained both in France 
Ins and England by the complete combuſtion of ſulphur, 


i as we ſhall explain more at large when we come te 
* gire the hiſtory of that combuſtible ſubſtance,” Its 
el dature, therefore, and the manner in which it is ob- 
i, tained, render it moſt proper to give it in a methodical 


and regular nomenclature, the name of the Sulphuric 
acid. 

When highly eber it is from its cane 
named very improperly ol of vitriol. 

This acid is ſuſceptible of a concrete form; which 
it may be made to aſſume either by expoſing it to cold, 
as we ſhall afterwards ſee, or by combining it with 
various elaſtic fluids. 

We know not yet, in what manner light acts on the 


al hen oil of vitriol is expoſed in cloſe veſſels to the rays 
of the ſun, it gradually aſſumes a colour, and there is 
even ſome ſulphor formed. But this fact is not alto- 
gether eſtabliſhed by proofs ; nay, there is even @ 
ſtrong probability againſt it; for we ſhall hereafter ſee, 


that the ſulphuric acid cannot become ſulphur without 


loſing its pure air or oxigene ;—and it is evident wat 


ſuch a ſeparation cannot take place in cloſe veſiels. 
Stahl thought the ſulphuric acid to be diffuſed thro” 


all nature, and to be the principle of all other acids. 


ze firſt of theſe aſſertions was founded on this fact, 


that linen impregnated with potaſh, and expoſed to 


the air, is at length converted into ſulphate of potalſh ; 


that 
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geſtitute of ſmell, and united with water, from which 
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ſulphuric acid. Some chemiſts have aſſerted, that 
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that is, into a neutral ſalt formed by the union of th 
formed. 


alkali with the ſulphuric acid. This aſſertion is at pte 


ij ſent known to be falſe; for ſuch linen contains not wil The © 
14 atom of ſulphate of potaſh, but a good deal of carbonat when EXP 

| 4 of potaſh, or the combination of this alkali with the md coſe 
4 carbonic acid. With reſpect to the ſecond, nothing riving it f 

| N ä can be more improbable. Late experiments hay the atmo 
„ ſhown that each of the acids is formed of peculia force, I. 
3 principles; ; and that there is no principle common u ter en 

| ll | one with another of them, but the baſe of vital air, The D 

| 4 which is common to them all. | ments, pe 
0 Tne ſulphuric acid, when heated in a retort, ſoon of Januar 
loſes part of its water, is in ſome degree concentrated Fe 

We and is not volatilized unleſs expoſed to a ſtrong * it to the 
== If coloured, it loſes its colour by the action of fire, anl degrees 0 
| : becomes white. This double change which it under. wo or fe 
=. Sees nt One time, is called the concentration and ref ſame cha 
I cation of the acid. While it is taking place, a ver MW” hs 
9 odorous and penetrating gas is diſengaged, which waz bee 

Hi e Cẽ 


the colouring principle of the acid, and with which we 


OO TT TILE” * - 


wing te 


. nr oa. — 


| ſhall afterwards get acquainted under the name of the 


| 14 fulphureous acid gas. Although this proceſs appears to and the! 

| I! render the ſulphuric acid whiter and more pure, yet i 8 

11 muſt be carried farther when we wiſh to obtain the * | 
IM acid in its higheſt purity : in fact, in this ordinary con- enters 

| | i centration, we only free the acid of the water and the adden 

1 ſulphureous acid gas united with it, without ſeparating eee 
wh any of the fixed matters, by which it may likewiſe be pang > 

1 altered: To effect this, we muſt diſtil the acid to dry: a 

[| nels, by changing the receiver, after performing the Lilengap 

Hirſt part of the operation : there remains then in the r 

retort a ſmall quantity of a white reſidue, which |= 

found to contain ſulfate of pot-aſh, and ſome other eaker 

7 2 | | more co 


ſubs 
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fbſtances which are diffolved in the 138 as it is 
formed. 

The concentrated ſulphuric acid —_—_ 2 
when expoſed to the air, and loſes part of its ſtrength 
and cauſticity : it at the ſame time aſſumes colour, de- 
firing it from the combuſtible matters which float in 
the atmoſphere, on which this acid acts with no ſmall 
force, It often abſorbs nearly twice its own weight of 
water from the atmoſphere. 

The Duke d'Ayen, by a ſeries of curious experi- 
nents, performed during the violent cold in the month 
of January 1776; has ſhown, that this acid, when high- 
ly concentrated, may be made to freeze by expoſing 
it to the cold temperature of from thirteen to fifteen 
degrees of Reamur's thermometer; but when diluted in 
two or four parts of water, is no longer liable to the 
ſame change of ſtate by cold: and that if when fro- 
zen it be left expoſed to the air, it ſoon becomes fluid, 
even though the cold be more intenſe than that 
which cauſed it to freeze. This laſt phenomenon is 
wing to its abſorbing water from the atmoſphere, 
and the heat produced while the two are entering into 
ombination. 

The ſulphuric acid unites with water, diſplaying, as 
it enters into union with it, all the phenomena of a 
udden penetration and an intimate combination. It 
produces at the ſame time a lively heat and a fort of 
hiſſing; a peculiar fœtid odour is likewiſe diſengaged. 
The hiſſing noiſe excited on this occaſion is owing to the 
diſengagement of the air contained in the water, which 
5 ſeen to make its way out in the form of little bubbles. 
The taſte of the acid, when thus diluted in water, is much 
'7eaker than in its concentrated ſtate, its fluidity is much 
more conſiderable, and it now bears the name of pirit 


of 
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of vitriol. T els water may be volatitized by heat. particul 
ing it; and it may be thus reftored by concentn nate of 
tion to the ſtate of concentrated ſulphuric acid. The 
This acid acts not in any manner on filiceous earth A combuſt 


quartzoſe ſtones, nor on the ſame earth when meltell compon- 


„ . with the admixture of ſmall pieces of the fixed alkalu body, ſ- 
is I.t combines with aluminous earth, barytes, magneſa animal 
1 lime, and alkalis. In theſe combinations it forms alu Neentrate 
i} minous ſulphate, or alum ; barytic ſulphate, or ponderui ter into 
5 ſpar ; ſulphate of magneſia, or ehm ſalt ; ſulphate i eompoſe 
1 lime, or ſelenite; ſulphate of potaſh, or vitriolated ta All m 
I tar; ſulphate of ſoda, or Glauber ſalt; and ammoMiſed in 1 
5 niacal ſulphate. Its elective attractions for theſe ſui acid firſſ 
[it | are the ſame with thoſe of the muriatic and the niMinto a bl 
„ tric acids; but it adheres more firmly to theſe ſub tion, ſuc 
I ſtances" than any of the other mineral acids; and iy of 
1M . of diſengaging them. 8 the ſmel 
1 The action of the ſulphuric on the other acide b. imoke ai 
1 not as yet been properly examined; we know onlyWin order 
| "x 1. That it abſorbs great quantities of the carbonic combina 
j | cid. 2. That it unites ſo readily with the muriatit act with 
5 acid, that when we mix the two together heat is ei Pacter th 
| Fi cited, and a great quantity of muriatic acid gas is die more 
1 engaged in white vapoars. Boerhaave, in his Chemitain a kr 
4 ſtry ſays, that the muriatic acid renders oil of vitn id. If 
(Il concrete : perhaps this property may be found to bs oncentr 
4! long to the oxigenated muriatic acid. 3. That if thſpuity of 1 
Pure white nitric acid be poured on a quantity lic fluid, 
ſulphuric acid blackened by ſome combuſtible M Permar 
119 dy, it deprives it of its colour, and renders it traſt of b 
= ſparent ; and when this mixture is heated, it Pur, This a 
1 quantify of the nitrous gas. 4. That nitrous g uphures 
10 when united with this acid, has the power of mak han air 
wh it aſſume a concrete form; as ſhall be ſhown mp d difec 
it hs I 5 pe 
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airticularly in the article of the decompoſition of Ni- 
trate of potaſh by means of ſulphate of iron. 
The manner in which the ſulphuric acid acts vn 


combuſtible bodies, leads us to an idea of its nature and 
component principles. Whenever any combuſtible - 


body, ſuch as a metal, or ſtill more a vegetable or an 
animal matter, is brought into contact with the con- 
centrated ſulphuric acid, that body paſſes ſooner or la- 
(ter into the ſtate of a burnt matter, and the acid i is de- 
ompoſed. 

All matters containing oil become black, if immer- 
ſed in ſulphuric acid concentrated and cold. The 
acid firſt aſſumes a brown colour, which ſoon paſſes 
into a black. If an inflammable ſubſtance in combu- 


ſtion, ſuch as a burning coal, be immerſed into a quan- 


tity of ſulphuric acid, the acid immediately aſſumes 
the ſmell and volatility of burning ſulphur; a white 
ſmoke ariſes from it of a lively ſuffocating ſmell. : If, 


in order to comprehend better what paſſes when theſe 


combinations take place, we bring this acid into con- 
at with ſome combuſtible body of a more ſimple cha- 


ater than organic ſubſtances, whoſe alterations may ' 


he more eaſily traced and eſtimated, we may then at- 
ain a knowledge of the principles of the ſulphuric a- 
id. If we heat for this purpoſe a mixture of this acid 
oncentrated with mercury in a glaſs retort, the extre- 
mity of which enters a bell-glaſs filled with this metal- 


lic fluid, as ſoon as the acid is brought to boil, it emits 


a permanent gas of a ſtrong pungent ſmell, reſembling 
that of burning ſulphur. 

This aeriform fluid is known by the name of the 
upbureous acid gas: it is ſomewhat more ponderous 
han air; it extinguiſhes lights, kills animals, reddens 

ind diſcolours ſyrup of violets. According to Dr * 

ey. 
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ley, it adi into ee with water with ler 
rapidity than the muriatic acid gas; it diflolves chalk 
camphor, and iron; coals, and all bodies that are po. 
yous in any conſiderable degree, abſorb it. Though 
it has been conſidered. as a permanent gas, yet hy 
the application of an intenſe cold, it may be conden. 
ſed ſo as to become ares M. Monge accompliſhe 
this. 

The een is a certain modification of the fl 
phuric acid, which combines with the alkalis to fom 
neutral different from thoſe which they form with 
the la Stahl, who had obſerved all of theſe in. 
are x enomena with great attention, thought, thy 

in this inſtance the phlogiſton of the metal, uniting 
with the acid, communicated to it odour, volatility 
& c. But as that great chemiſt did not carry his expe. 
riments far enough, he could not foreſee, that a ftrony 
_ objection againſt this doctrine might be drawn from 
the very fact on which it was founded. M. Lavoifier, 
M. Bucqet, and myſelf, have each of us examine 
the conſequences of this re-iprocal action of mercury 
and the ſulphuric acid. When the mixture is white 
and dry, but a very ſmall quantity of the ſulphereow 
acid gas is formed, if this mercurial ſulphate be then 
ſtrongly heated, a little water, and a gas quite diff 
rent in nature from the former, are diſengaged ; tht 
gas is very pure vital air. While this gas eſcapes from 
the mixture, the mercury 1s gradually reduced, and 
regains all its original properties, not ſo much as a 
eighth part of its quantity being loſt. From this it ap 
pears, that as the mercury has ſuffered no alteration, 
the two gaſes muſt belong both to the ſulphuric acil 
which has beendecumpoſed. The ſulphureous acid g 


2 therefore to bear the ſame relation to this acid 
which 
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combuſtible body having a greater aftinity than ſulphur 


| moſt of the ſolutions of metals effected by the ſulphu- 
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which the nitrous bears to the nitric acid. Yet the 
compoſition of theſe two acids is not made up quite in 
the ſame manner; for we cannot inſtantly re-unite.the 
two gaſeous principles of the ſulphuric acid into the 
compound body from which they were obtained; 
whereas we can form the nitrous acid at pleaſure, .by- 
combining the nitrous gas, and the vital air which it 
affords when analyzed. It is very likely that a conſi- 
derable ſpace of time is neceſſary for the recompoſition 
of the ſulphuric acid; for this phænomenon actually 
takes place when we expoſe to the air compounds of 
the ſulphuric acid with different baſes, theſe being at 
length found to contain ſulphuric acid. Thus the 
combination of the ſulphureous acid with potaſh, known 
under the name of Stable fulpbureousſalt, or ſulphite of 
potaſh, if expoſed to the air, becomes at the end of a 
certain time genuine ſulphate of potaſh. What, in theſe 
inſtances, is ſlowly effected, takes place with more ra- 
pidity in the combuſtion of ſulphur ; during which 
that combuſtible body abſorbs the oxigene of the atmo- 
ſphere, and becomes gradually more and more acid, till 
it be completely ſaturated. (See the Hi/tory of Sulphur.) 

From theſe facts it appears, 1. That the ſulphuric acid 
a compound of ſulphur and oxigene. 2. That when a 


with oxigene or the baſe of vital air, is mixed with it, 
that body decompoſes the. acid, by abſorbing the oxi- 
gene. 3. That when the combuſtible matter does not 
carry off all of the acidifying principle, as happens in 


ric acid, what is ſeparated is not pure ſulphur, but ſul- 
phureous acid gas. 4. That this gas is a kind of in- 
termediate body between ſulphur and the ſulphuric 

Vol. I. 1 os acid ; 
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acid; and is to be conſidered as differing from the g, 
cid only by containing a ſmaller proportion of oxigene; 
from ſulphur, only by containing ſo much oxigene az 
renders it faintly acid. To cauſe it to paſs into the Rate of 
real ſulphur, all that we need to do is, to drive off that 
portion of the baſe of vital air which it contains; as hay. 
pens towards the end of the proceſs in which metals are 
diſſolved by the ſulphuric acid when . thoſe ſolutions 
are ſtrongly heated and made to evaporate. We now 
likewiſe underſtand how the ſulphureous is gradually 
=_ converted into the ſulphuric acid, by abſorbing the 
.  __oxigene of vital air contained in the atmoſphere. 
Ihe ſulphureous acid gas is capable of uniting ia a 
very intimate manner with the ſulphuric acid, and it 
then communicates to this acid the property of exha- 
ling in thick white vapours. Meyer, in his Chemi- 
cal Eſſays, on the article of Quick- lime, mentions a fu. 
ming oil of vitriol, prepared at Northaauſen in Saxony, 
from a diſtillation of common vitriol. He likewiſe fol. 
_ lows Chriſtian Bernhard, a German chemiſt, in men- 
_ tioning a concrete fuming acid ſalt obtained from this 
acid by diſtillation. Finding an opportunity of procu- 
= ring in Paris a conſiderable quantity of this ſulphuric 
acid of Saxony, I obſerved it to poſſeſs the properties 
aſcribed to it by Meyer, and obtained from it, by uſing 
a gentle heat, cryſtallized, concrete, volatile ſalt, fu- 
ming and deliqueſcent, under two different farms, ac- 
cording to Chriſtian Bernhard's account of it. I am 
convinced, from various experiments related in a Me- 
moir of mine, read in the Royal Academy of Sciences 
in the year 1785, 1. That the property poſſeſſed by 
this black ſulphuric acid of Northaauſen, of fuming 
and affording a concrete volatile ſalt, depends on its 
containing a great quantity of ſulphureous gas. 2. That 
in proportion as it loſes this gas by being expoled to 
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the air, it ceaſes to exhale vapours, and loſes its power 
of affording concrete ſalt. 3. That water diſengages 
this gas and deprives the ſulphuric acid of Saxony of 

| its property of fuming, &c. 4. Laſtly, That the fu- 
ming concrete acid falt obtained from this acid: by di- 
| ſtillation is a ſaturated combination of ſulphuric acid 
, WT vith ſulphureous gas, which when expoſed to the 
N air, gradually paſſes into the ſtate of common ſul- 
churic acid. We are therefore acquainted with two 
concrete ſulphuric acids, one of which owes its concre- 
tion to the nitrous gas, the other to the ſulphureous acid 

a Ws. I make no doubt but the number of concrete 
tc acids may be one day increaſed, by ſome other mo- 
- Wh vifications of the ſulphuric acid reduced to ſolidi- 
J by other gaſes; ſuch as the oxigenated muriatic 
„sas, &c. - 

+ The ſulphuric acid is made uſe of in many of the 
|. Warts, more eſpecially by the dyer and the hat-maker, 
. Nc. It is one of the moſt common and uſeful men- 
is Wiruums in the laboratory. In medicine, it is externally 
„applied as a very uſeful cauſtic, and internally as a re- 
ic freſhing, cooling, and antiſeptic, medicine; but in this 
es Weaſle, it muſt be diluted in water till it have ſcarce any 
ig enſible acidity. 
u- The ſulphureous acid is uſed in dyeing, for whitening 
c- Wilks, taking out ſtains, &c. | 

As theſe two acids are combinations of ſulphur and 
xigene in different proportions, their names ought to 
be analogous to their nature : to us they appear to be 


by Weſt diſtinguiſhed by the names of the /ulphuric acid, 
ng nd the /ulphureous acid. The termination of the word 
its Wu/pbureous, ſerves in this, as well as in other inſtances, 


o ſhow that the acid to which it belongs contains an 
xceſs of the combuſtible baſe. 
B b 2 Species 


Monterotondo, maintain in ſolution a conſiderable quan 


of the academy of Dijon have confirmed this diſc 


0 L 
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banks. by procefles which we ſhall have occaſion tod 


crete matter, cryltallized in ſmall white ſcales, we 


extremely light, and ſometimes glittering. It ha 


Species VI. The Boracic Acid, 


EXPERI MENTS made by a great many chemiſts hays | 


ſhown borax to be a neutral ſalt formed by the combi. 


nation of ſoda with a peculiar acid: this acid was call. 


ed by Homberg, its diſcoverer, ſedative ſalt. It ha 
been fince named the acid of borax, and the boracing a 
cid; we chooſe rather to call it the boracic acid, in order 


that it its name may terminate in the ſame way with 
the names of the other acids. 


Many chemiſts thought this acid to be merely a pro. 
duct of art formed by the combination of the ſalts uſed 
in obtaining it with ſome principle of borax: - But 
fince M. Hoefer, apothecary to the Grand Duke d 


Tuſcany, has diſcovered that the waters of ſeveral lakaff 


in that country, for inſtance, thoſe of Caſtelnuovo anl 


tity of very pure boracie acid; we can no longer ente: 
tain a doubt of its being a peculiar acid. The chemiſt 


very; on examining a quantity of water from the la 
Monterotondo ſent them out of Tuſcany, they founl 
it to contain the ſalt which M. Hoefer had aſcribed ti 
it. It is very likely that the ſame ſalt may be found 
in other mineral waters: it appears, as we ſhall her 
after mention, to be ARE by the n of 


bodies. 
The boracic acid, whether native or obtained fro 


Aeribe under the article of that neutral falt, is a cl 
thin, irregularly formed, figured round their edg 
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| | Acids, EY 
weak, yet a ſenſibly acid taſte. It communicates a faint 
ted to tincture of violets; but has a much ſtronger effect 
on that of turnſol, a radiſhes, &c. 

When expoſed to heat, it is not volatilized ; but it 
melts when made red-hot into a tranſparent glaſs ; 
and the glaſs' becomes opaque, and is covered with a 
light white duſt when expoſed to the air. This glaſs 
is the boracic acid unaltered ; it regains its lamel- 
lated form when diſſolved in water and cauſed to cry 


th ſtallize. 

The boracic acid ſuffers no ſenſible a from 
0. the action of the air, whether it be dry, or moiſt, or 
el hot or cold. 

gu It diſſolves in water, not without difficulty ; for, ac- 
oi cording to the academicians of Dijon, a pound of boil=. 
ei ing water diſſolves no more than 183 grains of this a- 
au cid.; when cooled and partly evaporated, it returns to 
an its cryſtalline form. This ſolution inſtantaneouſly red- 
ter dens the tincture of turnſol, and alters, though more 
nl lowly indeed, the colour of ſyrup of violets. When a 
(co quantity of the boracic acid, moiſtened with a little 
lh water, is heated in a cucurbite, fitted with a capital, 


part of the acid is ſublimated together with the va- 
pour ariſing from the water ; but as ſoon as the whole 
of the water is volatilized and the boracic acid left 
dry, the ſublimation ceaſes : from which it appears 
that the acid is of itſelf fixed, as may be ſhown by 
melting it in a crucible. By ſublimating it in this man- 
ner with water, if the proceſs be ſkilfully conducted, 
it is obtained under à beautiful ſparkling cryſtalline 
form. The boracic acid, after paſſing through this pro- 
ceſs, is very pure, and is known in pharmacy by - the 
name of ſublimated ſedative ſalt. 
| The boracic acid ſerves as a flux to filiceous earth ; 
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we know that they diſſolve it; 


Heide, 
and the plaſs which they Wend together 18 i of 


flaintly coloured. With the help of heat, it diffolve 
the earth precipitated from the liquor of flints. It u- 


nites with barytes, magneſia, lime, and alkalis; and 
forms by its union with theſe ſubſtances a claſs of pe- 
culiar ſalts, diſtinguiſhed by the general name of bo- 
rates, of which we are ow acquainted with none but 
one ſpecies. 

The whole of - theſe den but more n 


| its taſte, and the red colour which it communicates 


to blue vegetable tinctures, ſufficiently diſtinguiſh it 
as an acid. But it ſaturates alkaline baſes only in 


part; and is known to be the weakeſt of all acids, 


as all of the others, not even the carbonic acid ex- 


cepted, diſengage it from the ſubſtances with which it 


combines. 

The action of the Wer 21 on the Porst is not 
well known. It appears to effect a partial decompo- 
fition of the ſulphuric acid; for when diſtilled on this 
ſalt, the ſulphuric paſſes into the ſtate of the ſulphu- 
reous acid. As to the nitric and the muriatic acid, 
| + but the phenomena 
which take place on that occaſion have not yet 
been ſufficiently attended to, to enable us to deter- 
mine whether or not a mutual decompoſition then take 
place. 

A diverſity of opinions prevails concerning the na- 
ture and the formation of the boracic acid. A num- 
ber of chemiſts have believed it to be an intimate com. 
bination of the ſulphuric acid, and a vitrificable earth 
with a fat matter. Meſſrs Bourdelin and Cadet think 


it to be formed by the muriatic acid. The latter af 
| theſe two gentlemen thinks that it muſt contain a ſmal 
quantity of earth of copper, becauſe it has the ſame 
| RE Oh Pro. 
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property with the oxides of copper, of comtminica- 
ting a green colour to the flame of combuſtible bo- 
dies. Cartheuſer affures us, that on drying and cal- 


U- 

nd cining it by the action of a ſlow fire, a quantity of 
e- the boracic acid in a ſtate of great purity, he obſer= 
o- ved it to emit vapours of the muriatic acid; and 


ut that on diſſolving this ſalt thus dried, and filtrating the 
ſolution, he found a grey earth remaining after the fil- 


ly tration; and laſtly, that by many repetitions of this 


tes calcination and ſolution, he at length accompliſhed 
it the entire decompoſition of the boracic acid, and 
in W found it to be a modification of the muriatic render- 
ds, ed fixed by an earth. This experiment has been re- 


x- peated by Meſſrs Macquer and Poulletier de la Salle; 


it they obſerved an odorous vapour to be diſengaged during 

the calcination of this ſalt, but they were not able to di- 
wt ſtinguiſh from its ſmell that it was muriatic acid. By re- 
0- peated deſiccations and ſolutions, they obtained a ſmall 
his portion of grey earth; but this earth, when united with 


u- the muriatic acid, did not form ſedative ſalt, as Car- 


ls, theuſer had given out; and of conſequence this che- 
na miſt's opinion appears to be no better ſupported than 
et the reſt. Model thought this ſalt to be a combina- 
tion of a peculiar alkali with the ſulphuric acid, 
which is uſed in diſengaging it. But this opinion 
cannot be admitted ; for the boracic acid is always the 
ſame, whatever be the acid uſed to precipitate it. M. 


1. Baume ſays, that he found means to produce the bo- 
n. racic acid by leaving a mixture of greaſe and clay 
th Bi to macerate for 18 months. At the end of that time, 
nk he obtained from it, by lixiviation, a ſalt in {mall 


ſcales, with all the properties of ſedative ſalt. From 
this he concludes the boracic acid to be a combina- 
tion of the acid of greaſe with a very fine earth, 
| RB be: | which 
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table oils, but more ſlowly. 


Acids. 


which it is impoſſible to ſeparate entirely from it. He 
adds, that the ſame ſalt may be produced with vege. 
M. Wiegleb repeated M. 
Baume's e but without „ boracie 
acid. 

Chemiſts at . think this to be a oc a. 
cid differing from all others, and poſſeſſing certain 
characteriſtics of its own. Its elective attractions 
with alkaline baſes are arranged by Bergman in the 
following order; lime, barytes, magneſia, potaſh, ſo- 
da, ammoniac. As they differ greatly from thoſe of 


the other acids above- examined, they afford an ad- 


ditional proof of the peculiarity of the nature of this 


acid, whoſe n Frineintes remain ſtill un- 


doſe Ban Homberg has directed, 


known. 

The uſe of the boracic acid in medicine was firſt 
introduced by Homberg, who aſcribed to it quiet- 
ing narcotic qualities, and gave it the name of /eda. 
tive ſalt, or volatile narcotic ſalt of vitriol, becauſe 
he had obtained it *by ſublimating a mixture of 
nitre and vitriol. 
the medical virtues of this falt to be but very mo- 
derate; at leaſt it muſt be given in a much ſtronger 
in order to pro- 
duce the effects he aſcribes to it ; and it is very pro- 
perly rejected, as we have nay other medicines 
of the ſame claſs, whoſe effects are much more cer- 
tain. | 

It is uſed in many operations of Sits, and in 
the aſſaying of metals as a flux. We will ſpeak of 


its application to this purpoſe in a ſubſequent chap- 
ter. 


CHAP. 
[End of vel. I. of the Original.) 
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ODER II. StconDaRrY, or NEUTRAL SALTS *. 


85 NDER the name of ſecondary ſalts, are compre- 

hended all ſuch ſubſtances as are formed by the 
it N combination of two primary ſaline matters. They 
t. have received the name of neutral ſalts, becauſe they 
a. Wl poſſeſs not the characteriſtics of primary ſalts; that is, 
iſe they are neither acid nor alkaline. Yet ſeveral of them, 
of WM ſuch as borax, chalk, and alkalis when united with 
vn the carbonic acid, exhibit, though in an inferior de- 
0- Wl eree, ſome of the properties of primary ſalts. Theſe ſe- 
er Wl condary ſalts have not ſo ſtrong a taſte as moſt of the 


0- 
es The author has here the following note. 
1 * The reader may here recolle& that this work is divided into four 


parts, The firſt, contained in the firſt volume, explains in eight chap- 
ter the general principles of chemiſtry : The ſecond treats of the mi- 
neral kingdom, or mineralogy: The third contains the chemical hi- 
ltory of vegetables: The fourth of animal ſubſtances. 

Mineralogy was divided into three ſections. The firſt, included in 


characteriſtics of earths and ſtones. The ſecond is appropriated to ſa- 


line ſubſtances. This volume begins with the fifth chapter of the ſe- 
cond ſeRion, 


” primary; 


the firſt volume, explains in four chapters the phyſical and chemical 
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een nor do they diſſolve, or enter into new Cott 
inatiogs ſo readily. But, what principally diſtin 
| _ guiſhes them from the primary is, their inability tg 
communicate ſaline properties to other bodies. Thel 
cryſtalline form is another characteriſtic by which 
they are diſtinguiſhed ; it merits the attention of the 
naturaliſt ; but, though it ſometimes determines thei 
nature, it alſo occaſions frequent miſtakes. 

The- term baſe, is commonly uſed to denote the 
6's more fixed part of the compoſition of neutral ſalt, 
| As this baſe, which is ſometimes volatile, communi. 
. cates ſeveral pretty uniform general characteriſtics t 
the various combinations with acids of which it ad: 
mits, we ſhall uſe the name of the ba/e, to diſtinguiſh 
the genera of ſecondary ſalts. Theſe ſalts may then he 
divided into ſo many genera as there are ſaline or alks 

line baſes capable of being united with acids. 
Ihe firſt genus comprehends all ſuch as are formel 
by the union of the two fixed alkalis with any of the 
acids. Theſe we ſhall denominate perfect neutrd 
falts 5 becauſe the union of their component Pr 1 
very intimate, 
The ſecond genus inchulen thoſe ſalts which ar 
formed by the combination of volatile alkali, or ammo. 
niac, with acids. They have received the name 
ammoniacal ſalts from the modern name of their bale 
| They may be alſo called imperfect ſalts, becauſe they 
are much eaſier decompoſed than thoſe of the forme 
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br nus. 
| . | 77 bi the third genus are ranked ek as have lime f the\ 
[8 their baſe. Theſe are in general more imperfect tha MWnto ce 
WW. thoſe of the ſecond genus, although lime has a ſtronge ſtantly 
| en than * with the acids, as ſhall be . . l 
warl! OC 


wards particularly ſhown. They are denominated cal- 


vareous neutral ſalts. 
y e 'Che fourth genus confiſts of combinations of mag- 
beirfMWrcfia with various acids. Theſe ſalts are ſtill more ea- 


ily decompoſed than thoſe of the laſt-mentioned ge- 
nus; becauſe acids have a ſtronger affinity with lime 
and alkalis than with magneſia. Their proper name is 
magnefian neutral ſalts, or neutral ſalts with a baſe of 


magnefia. 


To the fifth genus beldng thoſe of which the baſe 
uns pure argillaceous or aluminous earth. .Alum being 
the chief of theſe combinations, they have received the 


al-WMreneric name of aluminous ſalts. Aluminous neutral 
ruilhMalts are almoſt always decompoſed by the operation of 
n be alkalis, lime, and magneſia. 
Aka. Laſtly, To the fixth genus we aſſign neutral falts, 


having a baſe of barytes or ponderous earth. Both theſe 
and the greater part of the two preceding genera are 


name of this genus, 
It may be eaſily imagined, that theſe ſeveral ba- 


we have examined, muſt afford a very conſiderable 
number of neutral falts: and this number will be much 
e more conſiderable, if, with Bergman, we admit as di- 


but very little known. Barytic ſalts is the diſtinctive 


ſes, when combined with the acids whoſe properties 


Ky 


aſk ſtinct ſalts the various combinations of theſe ſame 


heyMbaſes with thoſe acids which he calls phlogi/ticated; and 
mei which, according to the modern doctrine, are deprived 

of 2 part of their pure air or oxigenous principle. But 
fes theſe compounds are liable to alteration on coming 
bu into contact with air, which cauſes them almoſt in- 
ge tantly to aſſume the character of real neutral ſalts, it 
ter eems improper to add them to a liſt which is already 
but too numerous; we ſhall, however, point out what 


pecu- 


| Salts 


peculiar ———_— they acquire from the ſtate of the 

acids. We mult obſerye farther, that though the 4 
kaline baſes here enumerated, when combined w ith 
A aqua regia, afford a mixture of nitrous and as 
1 ſalts, yet as theſe may be obtained ſeparate, and 5 
== perfealy the ſame with thoſe produced by the fim k 
5 acids; we mean, therefore, only to take notice of * 
when ſpeaking of the combination of alkaline baſe, SULP 
with the ſimple acids. Having hitherto examined no Ml Violate, 
more than fix principal acids, we are to treat only il "*" * 


Genus 


of the neutral ſaline combinations into which thel s its r 

: * a ſulphut 
n the arrangement of the ſeveral ſorcies of the 1007 

neutral ſalts, the moſt natural order ſeems to be that quantn 

of the affinities of the acids: and, therefore, through Thy 

tranſp⸗ 


all the genera, we begin with ſulphatie ſalts, proceed. 
ing from them to the nitric ; after which we treat 
OY 0 thoſe whoſe baſes are combined with the 
marine, the boracic, the fluori 
the laſt of which 5 the Ok A OT IN 
That our nomenclature may be clearl 
the nature of the . 1 . * 
name which we affix to each of theſe ſalts is 5 
pounded of the name of its acid and that of its baſe: 
and the various names by which any neutral fl 
has been known at different periods are carefully ſub- 
joined. 
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Genus I. Perfect Neutral Salts, or 5 ales with a baſe 
1 of fixed Alkali. 


Species I. Sulphate of Potaſh, 


dal | 
d « triolated tartar, Sal de duobus, Polychreſt ſalt, and Ar. 
only Wi (0947 duplicatum, is a perfect neutral ſalt, reſulting, 


as its new name denotes, from the combination of the 
ſulphuric acid with potaſh. It ſeldom appears in the 


tha WY quantity of it. 
This falt is generally in a greater or a leſs degree 


0 tranſparent and regular; its cryſtals differ in form and 
reat magnitude, according to the circumſtances in which 
the they are obtained, When formed ſlowly in the ſmall 

way, they aflume the figure of tranſparent ſix- ſided 


| pyramids, nearly ſimilar to roſe-diamotids ; and ſome- 


ſided priſms, terminating in two hexahedral pyramids, 
much like rock cryſtal. But if the evaporation be very 
rapid, the cryſtals are agglutinated into one maſs, under 
the form of a ſolid cruſt, the ſurface of which is cover- 
ed with ſmall irregular pyramidal ſpikes: of this kind is 
the ſalt of this name met with in commerce. Laſtly, 
when, in order to obtain the cryſtals as regular as poſ- 
ſible, a ſolution of this ſalt is expoſed to a gentle ſpon- 
taneous evaporation by the heat of the atmoſphere, its 
cryſtals are generally ſolid twelve-fided figures, joining 
at the baſe, and ſometimes ſeparated by a ſhort ſix- ſided 


equal the whiteneſs and trapiparency of thoſe which are 
obtained 


Salts, 5 8 * 397 


SULPHATE of potaſh, which has been alſo called 5. : 


mineral kingdom; but a few vegetables contain a ſmall 


times, tho? leſs frequently, they take the form of ſix- 


priſm, "Theſe indeed are uſually foul, and at no time 
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obtained by the former proceſs of. evaporation, Buy 
one imperfection attending moſt of theſe neutral ſal 
is, that they are either of a dark colour or an irregular 
figure. 

Sulphate of potaſh has a "ey Aeneas bitter 
taſte. Fire produces but little alteration upon it 
When laid on burning coals, it breaks with noiſe into 
a number of little pieces: This phenomenon, which is 
called decrepitation, ariſes from the ſudden rarefaQion 
of the water which entered into it when it was cryſtal. 
lized. But ſulphate of potaſh loſes none of its effentia 
properties by deerepitation. It decrepitates in the ſame 
manner when expoſed to the action of fire in a cry. 
cible, and, becomes dry, friable, and even pulverulent 
by loſing the water which it contained: it becomes ref 
before melting, and a ſtrong fire is requiſite to bring it 
to fuſion. If expoſed to cold when in a ſtate of fu. 
ſion, it becomes an opaque maſs, friable, and ſoluble 
it appears likewiſe to have ſuffered no alteration of it 
principles; for it regains its tranſparent and cryſtallin 
form on being diſſolved in water. If kept for a while 
in the ſtate of fuſion in an open veſſel, it is yolatilized, 
but without being decompoſed. 

Sulphate of potaſh ſuffers no alteration from air, It 
remains in its cryſtalline ſtate, without ſuffering any 
change either of form or of tranſparency. It is ſcarce 
ſoluble in water; yet the difficulty of diffolving it i 
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greater or leſs according to the temperature of the place | 
fluid. According to Spielman, about 18 parts of cold hey m 
water are required to diſſolve 1 of this ſalt. But boil-Wous pa 
ing water diſſolves it nearly in the proportion of 4 to 1; Wphuric 
for M. Baume aſſures us, that 4 ounces of boiling phate 
water diſſolve 7 drams and 48 grains of ſulphate of Whnuit b 


potaſh. It is cryſtallized partly by cooling, but ſtil 
more 
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more by evaporation : It contains but very little water 
Bu its cryſtals, and therefore ſuffers no change of ſtate 
Gl nen expoſed to the air. 
ular Sulphate of potaſh acts not at al on Simple earths, 
: When accidentally mixed with falts uſed as fluxes 
iter n making glaſs, it is found again in the ſcoriæ; and 
n 1. t is obtained in conſiderable quantities from glaſs 
Into gall. 
þ e According to Bergman, barytes or ponderous earth 
Riot aving more affinity than potaſh with the ſulphuric a- 
fal id, decompoſes this neutral ſalt. If a ſolution of this 
ntidgerth be poured on a ſolution of ſulphate of potaſh, 
fame nis proceſs forms a precipitate of barytic ſulphate or 
cl SWonderous par, which is abſolutely infoluble ; jts pro- 
lent erties we ſhall hereafter examine. The ootalhs if pure 
rel nd cauſtic, remains diſſolved in the liquor. 
5 18 Lime and magneſia act not on ſulphate of potaſn; 
fu · N put many of the acids act very forcibly upon it. Rouelle 
ble: Wicovered that it is poſſible to combine with this falt a 
f it greater quantity of the ſulphuric acid than it naturally 
line contains. His proceſs conſiſted in diſtilling a quan- 
hileW:ity of concentrated ſulphuric acid on ſulphate of 
potaſh, The neutral ſalt becomes impregnated with the 
acid, and acquires new properties: it now reddens the 
tincture of violets, is ſoluble in water, has a ſour 
taſte, and efferveſces with alkalis ſaturated with car- 
donic acid, even after being diſſolved and cryſtallized. 
M. Baume has maintained, that noreal combination takes 
place between the acid and the neutral ſalt, and that 
they may be ſeparated merely by placing them on bibu- 
ous paper or ſand, But Macquer remarks, that the ful- 
phuric acid adheres with no inconſiderable force to ſul- 
Phate of potaſh; and thinks that their mutual adheſion 


uſt be a. to a peculiar affinity between the two ſub- 
ſtances: 
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ſtances: according to him neither fire nor water is ad 
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tioned in his diſſertation on the ſubject. Sulphate d 
potaſh melts on the occaſion into a kind of glaſs q 
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- cence, when the acid makes only a fourth part of th 
total weight. There is, therefore, as Macquer thought Th. 


fers a very conſiderable alteration from the nitro 


acid ſeizes on part of the potaſh, and diſengages th 


% 


V 


to ſeparate them. I have ſeveral times combined the ferred 
concentrated ſulphuric acid with ſulphate of potaſh, i oY 
Rouelle's way; that is, by diſtilling them in ga 


retorts, and have obſerved ſome phenomena not mer © 
as Was 


man, 
muriat 
more t 
of pot: 
when 
muriat 


opaque white enamel of a ſtrong acid taſte: but thi 
vitreous frit does not attract moiſture from the air: * (1 
the contrary, it rather exhibits appearances of efflore 


a pretty ſtrong adheſion between the neutral ſalt and th w 
acid; and that adheſion is no doubt W a peculiſſi e tne 
combination. 3 

M. Baume has obſerved, that fulphate of potaſh ll gut 


phate 
tion is 
matter: 
fulphuric acid contained in it. When this mixture tallie f 


acid. - If aquafortis be boiled on this ſalt, the nitro 


ſuffered to cool, its cryſtals are pure nitre. It wa Mik a m 
firſt thought that this decompoſition could not tai 


in a eri 
place without the help of heat; but if fuming ſpl. ſu 


of nitre be poured on ſulphate of potaſk in powder, Wi1,ygh: 
will be found at the end of ſome hours to have dept ing thi 
fited cryſtals of nitre. It was likewiſe advanced, plain it 
when the mixture became cold, the ſulphuric acid, ¶Mulphur 
fuming its rights, decompoſed 1 in its turn the nitte i A qu 


potaſh: but I have kept mixtures of ſulphate of pot cor di. 
with ſpirit of nitre for ſeveral years, and at the vole fulph 


tom of the mixture there were always ſaline crylluM, make 
which detonized on burning coals, and ſuffered WIT 
change of nature though immerſed in the fulpbu1., in 


acid ſeparated by the nitrous. M. Cornette has Me in m 


ſerſe Vo L. 


ferred, that the concentrated muriatic acid likewiſe 
decompoſes ſulphate of potaſh, even cold. From theſe 
two facts it would appear, that the law of affinity re- 
petting the different acids does not hold ſo invariably 
25 was imagined. Yet we muſt obſerve, with Berg- 
man, I. That whatever quantity of the nitrous and 
muriatic acids be made uſe of in theſe experiments, no 
more than a third part of the given quantity of ſulphate | 
of potaſh is ever decompoſed ; while the ſulphuric acid, 
when applied in a moderate proportion to nitrous and 
muriatic ſalts, effects a total decompoſition of them : 
2. That ſuch a decompoſition never takes place, ex- 
cept when the ſulphate of potaſh contains rather more 
of the ſulphuric acid than is neceſſary to conſtitute it 
2 neutral ſalt. | | 
But of all the modes of decompoſition to which ſul- 
phate of potaſh' is liable, the moſt worthy of our atten- 
tion is that which it ſuffers from many combuſtible 
es matters, more eſpecially from charcoal and ſeyeral me. 
ure lic ſubſtances (See my Memoires de Chimie, p. 225.). 
das Ml a mixture of this ſalt with coal be ftrongly heated 
t uin crucible; the ſulphate of potaſh will be converted 
into ſulphur united with the fixed alkali. Stahl 
hought this a very happy experiment for demonſtra- 
ing the exiſtence of phlogiſton ; modern chemiſts ex- 
plain it by the pneumatic theory. In the hiſtory of 
ulphur, we ſhall give both theories. 

A quintal of ſulphate of potaſh in cryſtals contains, 
Pecording to Bergman, about 32 parts of potaſh, 40 
of ſulphuric acid, and 8 of W is neceſſary 
0 make it cryſtallize. | 

As this ſalt is found but ſeldom in nature, and even 
hen in ſmall quantities, the ſulphate of potaſh made uſe 
pf in medicine is always a product of art. There are 
Vol. I. Cc three 
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three ways of preparing it. Firſt, by a direct combing. . hedre 
tion of the ſulphuric acid with potaſh. This inſtant. ier, e 
ly produces ſulphate of potaſh, which may be diffolvedMy mine 
in water, and cryſtallized, as we have mentioned above, ge ſulp 
The ſecond way is, decompoſing; by means of the ſul. IId in a 
phuric acid, neutral ſalts conſiſting of potaſh unitdM,cd to 
with other acids; ſuch as nitrate, muriate, and carbs. ple, ar 
nate of potaſh, &c.: Sulphate of potaſh is infallibly 
obtained by all of theſe decompoſitions. The third 
way of forming this ſalt is by ufing potaſh to decom. 
poſe earthy and metallic ſulphuric ſalts. The potah 
precipitates the ſalino-terreous ſubſtances and the me. 
tallic oxides, and ſeizes the ſulphuric acid. We mil 
have occaſion to take farther notice of the laſt two of "ROY 
theſe methods of preparing ſulphate of potaſn, when we the n 
come to give an account of che neutral ſalts uſed in then che 
preparation. | | 1 ſalt 
This ſalt is not much uſed except in medicine. l 1 falpt 
is a pretty efficacious purgative. It is ſometimes g. . poſſe 
ven by itſelf in doſes of half an ounce or an ounce We potaſ 
But it is Moſt generally given, a dram or two at once, ſpoſed 
together with ſome other purgative medicines, It Re 
uſed as a ſolvent in chronical diſtempers, particulaij ion w. 
in coagulations of milk. It is then given in doſes of a mpoſa] 
few drams together in certain preparations of liquids; [any of 
but its ſolvent power is much inferior to that of mam tent fr. 
other neutral ſalts, winch are more ſoluble and leb exam 
nauſeous. Sulph: 
The ſulphureous acid, or the ſulphuric with an tm, ar 
verplus of ſulphur, forms, when combined with potall, Mis are 
a ſalt ſomewhat different from that which we have nating 
been conſidering. Stahl called it /ulphureous fall Er a reg 
we give it the name of ſulphite of potaſh, This Bl well a 
eryſtallizes in polyhedron of ten ſides, or in two te Lille 


trahedral 
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nbedral pyramids cut towards their baſes: it is very 
iter, eaſily ſoluble, and rather deliqueſcent, Almoſt 
1 mineral acids, and many vegetable acids, diſengage 
e ſulphureous acid from this ſalt with efferveſcence, 
nd in a gaſeous form. Sulphite of potaſh, when ex- 
oed to the air, gradually abſorbs the oxigenous prin- 
ple, and is converted into ſulphate of potaſh, 


f 


Species II. Sulphate of Soda. 


SULPHATE of ſoda, which has been hitherto known 
the name of Glauber ſalt, from the name of the Ger- 
jan chemiſt who firſt diſcovered it, is a perfect neu- 
il ſalt, formed, as its name indicates, by the union of 
te ſulphuric acid with mineral alkali or ſoda. This 
lt poſſeſſes many properties in eommon with ſulphate 
 potaſh, and ſome peculiar to itſelf; It is equally 
{poſed to cryſtallize as the other; has a bitter taſte ; 
ſcarce fuſible; diſſolves in water; is incapable of 
nion with earths ; and, like ſulphate of potaſh, is de- 
mpoſable in part by the nitrous and muriatic acids. 
any of its properties, however, are conſiderably dif- 
rent from thoſe of ſulphate of potaſh ; as we ſhall ſee 
y examining them particularly. 

Sulphate of ſoda is commonly a body of a regular 
rm, and more or leſs white or tranſparent. Its cry- 
ls are priſms with fix unequal and ftriated ſides ter- 
nating in dihedral ſummits. They are ſeldem un- 
ra regular form, and the number of the ſides varies 
well as their fize, poſture, and ſtriæ; as M. Romg 
Lille has ſhown very particularly in his cryſtallogra- 
2 9 2 | phy. 
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_quefied ; but it ſoon dries and becomes of an opaque 


happens becauſe the portion of the fluid which enter 


therefore nothing more than ſolution by warm water: 


it may then be melted by means of a more intenſe heat; 


fulphate of ſoda, we muſt take notice that ſaline fub- 


'ter which enters into their cryſtals, which is calle 


therefore called igneous fuſion. Sulphate of ſoda js 


the action of heat. 
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phy. The priſms of this ſalt vary in fize from tho 
form of ſmall needles, very minute, to priſms half 2 
inch in diameter and fix or eight in length ; which loft 
are obtained when a great quantity 1s cryſtallized 
once. Its taſte is at firſt freſh, but ſoon becomes very 
diſagreeably bitter. It produce no alteration on blue 
vegetable colours, 

When expoſed to the action of fire, it is quickly lj 


white colour; in which ſtate it is no leſs difficult to me 
than ſulphate of potaſh. In order to form a juſt ng. 
tion of what paſtes when heat acts with this effect q 


ſtances are melted two ways, 1. By means of the ws. 


aqueous fufion. This takes place only on ſuch falt 
as are more ſoluble in warm than in cold water; which 


into the conſtitution of their cryſtals, being then wam 
ed, diflolves the ſaline matter. This aqueous fuſion i 


and therefore ſulphate of foda aſſumes again a ſolid 
form when it is ſuffered to cool. 2. But if the heat ht 
continued after it is liquefied, it becomes dry and white: 


and this fuſion is actually the effect of fire, and 


therefore no leſs difficult of fuſion than ſulphate 6 
potaſh ; and like it is volatilized by the extreme yi 
lence of fire, but ſuffers no alteration of principles fron 


It is likewiſe on account of their containing a gre! 
quantity of water, that the cryſtals of ſulphate of ſod 


when expoled to the air, are in a ſhort time reduce 
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called efloreſcence 5 becauſe in fact the cryſtals are co- 


form reſembling the ſublimated matters which are 
known in chemiſtry under the improper name of flowers. 
The cauſe of this falt's falling down in this manner, 


water on which the conſtitution of its cryſtals depends. 
t therefore effloreſces moſt readily when the air is ve- 
ry dry, and of conſequence eager to abſorb moiſture. 
This phznomenon, therefore, bears a great reſemblance 
to the deſiccation effected by heat: both depend on 
the evaporation of the water to which the cryſtalline 
form is owing. Yet, as the water which enters into 
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e Wh- 
alle the cryſtals of ſulphate of ſoda, and of all effloreſcent 
| fol alts in general, is perfectly combined with the ſaline 
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nomenon is therefore to be conſidered as a decompo- 
ſition of cryſtals, taking place in conſequence of water's 
having a greater affinity with air than with the ſaline 
matter. Such has always been my idea of effloreſ- 
at bl cence, and I do not fee how it can be explained other- 
hit viſe (See my Memoires de Chimie). Sulphate of ſoda 
hear bes almoſt half its weight when it undergoes this al- 
nd (oration : but its nature is not changed, and we may 
da cute it to reſume its cryſtalline form, by reſtoring to 
it the water which it has loſt. Though no writer on 
Materia Medica has as yet made the obſervation, yet 
to us it ſeems an object of ſome importance, to know 
the exact quantity of water which ſulphate. of ſoda 
loſes when it effloreſces, in order that the ſame quan- 
ity may be always preſcribed for a doſe, in whatever 
of the- two ſtates the ſalt may happen to be. Rather 
E:-6 1 more 
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fd 


to a very fine white powder. This phenomenon is 


rered over with a kind of fine flour, in whiteneſs and 


when expoſed for ſome time to the air, is its loſing the 


matter; efloreſcence appears to be owing to a kind of 
elective attraction between air and water. This phæ- 
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more than one-third leſs of this ſalt ſhould be giv 
when it is in a ſtate of effloreſcence than when it is un. 
der the form of fine tranſparent cryftals. _ the me 
__ Sulphate of ſoda diſſolves very eaſily in water. Ny The 
more than four parts of cold water are neceſſary to diu and a 
ſolve one of this ſalt. But a ſmaller quantity of vam potaſh 
water will be ſufficient to diſſolve the ſalt, and a (i The 
ſmaller quantity in proportion as the water is made the far 
hotter. One part of boiling water diſſolves almoſt »iﬀff poſe ſt 
much of this ſalt as is equal to its own weight. The Wh 
method in which we make it cryſtallize is founded of coal ar 
this property. As it is more ſoluble in warm than i form « 
cold water, all that we need to do is, to leave a ſtroꝶſ under 
ſolution of this ſalt to eool; and it affords erylta| All 
which are more or leſs regular, and of a greater u fers fi 
a ſmaller ſize, in proportion as the quantity of the that t 
Jution is greater or leſs, and as it is cooled more flow! ſtate o 
ly or more quickly. In the laboratories of apothee each © 
ries, where this operation is performed in the great vi when 
ſtriated priſms ſeyeral inches long are often obtained, portio! 
which afford ſpecimens of the ale of the fom is ver) 
af this talk. . - : is forn 

- Sulphate of ſoda acts no more on d or alum lulpha 
nous earth than ſulphate af potaſh : and as it is ſo dil Te 2c! 


ficult of fufion, it is no more uſed in making glaſs tha Thi 
the other. Barytes decompoſes it as well as ſulphatt potaſh 
of potaſh ; but the other ſalino- terreous ſubſtances pm Water, 
duce no alteration upon it. eſpeci 
Pure cauſtic potaſh, mixed with a ſolution of fulpha wiſe 1 
of ſoda; decompoſes it; becauſe it has a ſtronger affinii Sen 
than ſoda with the ſulphuric acid. In order to recent aſh, 
full conviction of this, the reader may pour a lixivil but m 
of cauſtic potaſh on a warm and ftrongly ſaturated i png 
an 


lution 8 ſulphate of ſoda. This ſolution, which,! 
fluſffen 


given buffered to cool, would have afforded cryſtals of the 
$ un MF latter, gives ſulphate of potaſh by evaporation ; and 

the mother water contains cauſtic ſoda. 
NM The ſulphuric acid combines with ſulphate of ſoda, 
0 d and adheres to it in the ſame manner as to ſulphate of 
warn potaſh. 5 | 


a Hi The nitrous and the muriatic acids decompoſe it with 


made the ſame attendant circumſtances as when they decom- 
oft viii poſe ſulphate of potaſh. 

The When ſulphate of ſoda is violently heated with char- 
ed oof coal and ſome metals, the ſulphuric acid aſſumes the 
an i form of ſulphur, as we ſhall have occaſion to mention 
tron under the hiſtory of that combuſtible body. 

All of the properties in which ſulphate of ſoda dif- 
fers from ſulphate of potaſh, ſerve as ſo many proofs 


each other; becauſe they form very diſſimilar ſalts 


way, when combined with the ſame acid. Beſides, the pro- 


inel portion in which the principles of this ſalt are united 
fom is very different from that by which ſulphate of potaſh 
is formed : for, according to Bergman, a quintal of 


ric acid, and 58 of water. 

This ſalt is more copious in nature than ſulphate of 
potaſh. It is obtained in great abundance from ſea- 
water, from the water of certain falt ſprings, and more 


wiſe procure it by the three methods of which we have 
given a deſcription. in the hiſtory of ſulphate of pot- 
aſh, It is not more uſed in the arts than that ſalt; 
but much more in medicine. It is given as a ſolvent, 
aperient, and purgative, in doſes of—from half a dram 


to an ounce and an half, according to the caſes in 
Cc4 which 


phat 


that the two fixed alkalis, however ſimilar in their 
ſtate of purity, are nevertheleſs extremely different from 


ſulphate of ſoda contains 15 parts of ſoda, 27 of ſulphu- 


eſpecially from many mineral waters. Art can like- 
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which it is adminiſtered. Its effects are even more 
ſtrong and quick than thoſe of ſulphate of potaſh; he. 
cauſe its ſapidity is greater, and it diſſolves much 
more readily in the humours of the human body. 
We are ignorant of the properties of ſulphite of 


5 ſoda, or of that ſalt which is formed by the combing. 
tion of the ſulphureous acid with alkali of ſoda. 


Species III. Nitrate of Potaſh, or Common Nite, 


NITRATE. of potaſh, common nitre, or ſaltpetre, is 
formed by a ſaturated combination of the nitric acid 
with potaſh. This falt has a freſh taſte, is a perfed 
neutral ſalt, and does not alter the colour of ſyrup of 
violets. Its cryſtals are fix-fided priſms, terminating 


in dihedral pyramids, or cut off with a ſlope, and of. 


ten channelled from one end to the other. 

There is great abundance of this ſalt in nature: it 
is continually forming in places inhabited by animal, 
It is likewiſe found in abundance on walls ſheltered 
from rain; and is then called /altpetre de houſſage. 

There ſeem to be three circumſtances which chiefly 
promote its formation. The firſt of thele is the pre. 
ſence of chalk, or {ome, calcareous ſubſtance : in this 
manner is the nitre formed which is gathered on wall 
covered with plaſter ; and from this circumſtance, con. 
ſiderable quantities of nitre are uſually found on the 
demolition of old buildings. This falt is obtained in 
a ſtate of perfect purity from chalky earths. The 
Diike de la Rochefoucault has obtained it in the pro- 
portion of an ounce to the pound from chalk of Roche 
Guyon. 
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[litre is produced in great abundance. 
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The ſecond circumſtance favourable to the produc- 
tion of ſaltpetre is the putrefaction or ſpontaneous de- 
compoſition of animal and vegetable matters. It is a 
well known fact, that places watered with animal li- 
quors, Or containing animal matters in a ſtate of putre- 
faction, ſuch as dunghills, ſtables, jakes, afford great 
quantities of nitrate of potaſh. This fact has always 
been gone upon as a principle, in forming beds for the 
artificial production of nitre. Ditches or covered ſheds 
are formed, and left expoled on all fides to the air: 
theſe are then filled with putreſcent ſubſtances, ſuch 
as dung of all kinds, and vegetable ſubſtances ; water 
containing animal 'or yegetable matters 1s from time to 
time poured on the maſs; and it is ſtirred now and 
then to change the relative diſpoſition of the ſurfaces. 
When the putrefaction is conſiderably advanced, a 
ſmall portion of the matter is taken and lixiviated, in 
order that it may be known whether it contains nitre; 
and if it be found to contain a ſufficient quantity of 
the falt, the whole maſs is ſubjected to the fame pro- 
ceſs. 

The third circumſtance apparently favourable to the 
production of nitre, is the contact of the air. This is 
one great cauſe of the formation of the ſaltpetre found 
on walls; and it is on this principle that the mixture 
depoſited for the artificial production of nitre is fre- 
quently ſtirred, in order that the air may have acceſs 
Beds of chalk, which na- 
turally contain nitre, afford it only to a certain depth, 
and not lower. Where theſe three circumſtances meet, 
Beds for the 
artificial production of nitre ſnould be formed o on theſe 
principles. 

It 
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It is but 8 very ſhort time fince the theory of the 


production of nitre came to be known. Glauber, and 
a a number of chemiſts who implicitly adopted his opi- 
nion, thought this ſalt to be entirely formed in vege. 


table ſubſtances, in them conveyed into the bodies of 
animals, and by putrefaction only diſengaged into 3 


free ſeparate ſtate : But it was ſoon obſerved, that the 


vegetables uſed for its production in nitre-works could 
not be ſufficient to afford, of themſelves, the quantitic 
obtained. M. Thouvenel, who by his eſſay on the for. 
mation of nitre gained a prize from the Academy, made 
a great many experiments with a view to diſcover its 
cauſe, and found that the nitric acid was formed by 
the combination of an elaſtic fluid diſengaged from 
animal matters in a ſtate of putrefaction with vital air, 
He has alſo ſhown that this acid, when formed, com. 


bines with calcareous earth, where nothing but ani. 
mal matters is uſed for nitre beds ; and that the uſe of 


vegetable ſubſtances is to furniſh fixed alkali or potaſh, 
which is the baſe of common nitre. M. Thouvenel 
had not determined the nature of the gas which is diſ- 
engaged from animal matters in a ſtate of putrefaction. 


And Mr Cavendiſh has ſince ſhown it to be the ſame} 


with that which, under the name of phlogiſticated air, 
atmoſpheric mephitis, or azotic gas, conſtitutes one of 
the principles of the atmoſphere. By combining this 
gas with vital air, by means of the electric ſpark, he 
obtained a product of genuine nitric acid. 

Nitrate of potaſh is very liable to alteration from 
heat. When expoſed to the action of fire in a crucible 
it ſoon liquefies—by igneous fuſion ; for though kept 
for ſome time in that ſtate, it does not become dry; 
and though made red hot, does not aſſume a pulyert 


lent form. When ſuffered to cool, after being melted, 
| 135 it 
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the it congeals into an opaque maſs which is named cryſtal 
nd nineral, and is equally ponderous, fuſible, and ſoluble 
pi. with nitrate of potaſh, The cryſtal mineral of the 
ge- zpothecaries ſhaps is ſomewhat different from pure 
s of melted nitre : for it contains a little ſulfate of potaſh, 
o a Wl produced by the combuſtion of ſulphur, which, ac- 
the MW cording to the Pariſian pharmacopœia, is uſed in the 
uld proportion of a dram to the pound of nitre in the pre- 
ities paration of it. 
for- Ifnitrate of potaſh be left expoſed to the action of fire, 
"ade after being melted, it will be of itſelf decompoſed and 
r in reduced to alkali, This operation ſucceeds equally 
| by WM well in a retort ; and when performed in this manner, 
from WE is of uſe to explain the decompoſition of the nitric acid. 
air. In fact, inſtead of the nitric acid paſſing off pure, 
:om- Wl there eſcapes a large quantity of an aeriform fluid, 


ani- WW which may be collected under water, and is found to 
fe of MW be genuine vital air mixed with azotic gas. The re- 
taſh, fidue of alkali uſually melts the retort very ſoon after 
venel I it is ſeparated ; and when we wiſh to purſue the ope- 
s dil. ration to a conclufion, we mult uſe a ſtone retort which 
tion. W may be proof againſt its action. Here we have the 
lame F4 nitric acid entirely decompoſed into vital air and azo- 
d air, tic gas by means of heat, which alone is able to ſeparate 
ne of theſe two principles. If the heat be not continued ſo 
this long, or made ſo intenſe, as to effect the entire decom- 
x, he poſition of the nitrate of potaſh, the alkali ſtill retains a 

certain quantity of the nitrous acid, or of the nitric with 
from W an exceſs of nitrous gas. This acid may be diſengaged 
cible, MW from it by vinegar. In this ſtate, the ſalt is what we 
| kept call nizrice potaſb, the nitrous acid being ſuperſatu- 
dry; rated with azotic gas; in the ſame manner we called 
8 the combination of the ſulphureous acid with potaſh, 
elted, 


fulphite of potaſb If nitrate of potaſh be acted upon 


il by 


found to be entirely burnt up. 


412 . | EE Salts. 


by a very intenſe” heat, a reſidue of pure cauſtic alkali 


is obtained. Since heat decompoſes nitrate of potaſh 


with ſuch facility, it may be naturally inferred, that 


when cryſtal mineral is prepared by ſimple fufion, the 


falt muſt not be too long expoſed to the fire. If this 
precaution be neglected, the medicine will contain 


more than a juſt proportion of tn and will Produce | 


too violent effects. 


The decompoſition of nitrate of potaſh. 3 is attended | 


with other phenomena, when it is expoſed to the ac. 
tion of fire, together with combuſtible bodies. When 
laid on a coal it gives a white lively flame, attended 


with a kind of decrepitation: this is called the detona- 
tion, or fufion of nitre the ſalt is then ſaid to deto- 


nize or melt; and by this characteriſtic nitre may be 


at any time eaſily diſtinguiſhed. Stahl thought this 


phznomenon to be owing to the rapid combination of 
the acid of nitre with phlogiſton ; and M. Baume pro- 
ceeding on the ſame theory, thought that in this ope- 
ration a quantity of nitrous ſulphur was formed, which 
was inſtantly inflamed. In the year 1780, I read in 
the Academy a Memoir, in which I have ſhown that 


nitrate of potaſh is neither combuſtible of itſelf nor 


yet forms nitrous ſulphur when it detonizes ; and that 
this phenomenon is entirely owing to the ſlower'or 
quicker combuſtion of the combuſtible matter necel- 
ſary to make the ſalt detonize, in conſequence of the 
diſengagement of the vital air, which eſcapes in great 
abundance from nitrate of potaſh ſtrongly heated. This 
theory is completely proved: 1. Becauſe the ſalt ne- 
ver detonizes by itſelf. 2. Becauſe after its detonation 
by means of an inflammable matter, that matter is 
3. Becauſe the greater 


the quantity of the nitrate of potaſh in Es to 
2 that 


that 


com 


tion 
whic 
niſh 
port 
maki 
tion 
cloſe 
mad 
tope! 
ori fi 
cove 
be 1 
with 
ſhut. 
with 
pid 
reſid 
nitri 
quar 
fitti 
eithe 
terec 
boni 
gas; 
nitri 
ſequ 
nitre 
T 
aſh ' 
mtr 
boni 


Salts. '- 2 On 
that if the combuſtible matter, the more complete i is the 
combuſtion of the latter ſubſtance. 4. Becauſe detona- 
tion takes place as well in cloſe veſſels as in the open air, 
which could not poſſibly happen if the ſalt did not fur- 
niſh vital air. This aſſertion receives the fulleſt: fap- 

ort from the phenomena attending the proceſs for 

making the clyſſus of nitre ; which is merely a detona- 

tion of this ſalt with different combuſtible matters in 

cloſe veſſels. We ſhall mention here only that which is 

made with charcoal. Two or three large receivers fitted 

together are applied to a retort of earth or iron, with an 

orifice in the upper part, which may be cloſed with a 

cover or ſtopper. This veſlel is heated till its bottom 
be made red, and then a mixture of nitrate of potaſh 

with coal is put in by the orifice, which is immediately 
ſhut. During the detonation, the receivers are filled 
with vapours, part of which. is condenſed into an infi- 
pid liquor, not at all acid, but often alkaline. The 
reſidue is potaſh ſaturated with carbonic acid : the 
nitric acid is then totally decompoſed, and a large 
quantity of gas is produced, which I have collected by 
fitting to the orifice in the upper part of the receivers, 
either a bladder or tubes, the extremities of which en- 
tered glaſſes full of water. This gas was moſtly car- 
bonic acid mixed with a little inflammable and azotic 
gas; the laſt of which is one of the principles of the 
nitric acd. The inflammable gas is produced in con- 
ſequence of the decompoſition of part of the water of 
nitre by the charcoal. 

The reſidue, after the detonation of nitrate of pot- 
aſh with charcoal in a crucible, is improperly called 
mire fixed by charcoal: it is potaſh combined with car- 
bonic acid. 

Nitrate 
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Nitrate of potaſh, when very pure, ſuffers no altera. 
tion. from the action of the air. ; 


It is eaſily ſoluble; for three or four parts of boiling | 
water diſſolve one of nitre, and boiling water dif. 
ſolves a quantity of it equal to twice its own weight, 


It therefore cryſtallizes very readily by cooling, 
On its poſſeſſing theſe two properties is founded the 


art of extracting nitrate of potaſh from plaſter or 


rubbiſh containing it. The ſaltpetre makers put the 


| pounded plaſter or rubbiſh into a veſſel with a hole at 


the bottom, and cover it with aſhes. Through this 
matter they pour water; taking care to pour pure wa- 
ter on rubbiſh that has been already waſhed, till it be 
deprived of all the nitrous matter it contains; and 
pouring water already impregnated with nitre upon the 
unwaſhed rubbiſh, in order that it may be completely 
faturated. They next evaporate the lixivium thus 
formed in copper veſſels. They ſkim off the firſt pel. 
licles, which are only the muriate of ſoda or marine 


falt contained in the rubbiſh. This ſalt they call grain; 
.and by their regulations, they are obliged to carry it to 


the refining houſes. When the water is evaporated to 
ſuch a degree, that the reſidue when cool muſt become 


ſolid, they put it into other veſſels in which the nitrate 


of potaſh is cryſtallized. This ſalt, which is very im- 
pure and dirty, is called nitre of the firſt boiling. Some 
chemiſts have been of opinion that the aſhes uſed in 
making ſaltpetre ſerved only to cleanſe the nitrate of 
potaſh of certain greaſy impurities; and that opinion 


appeared to be ſupported by the fact, that theſe matters 


contain almoſt no alkali, and the aſhes of tarmarik, 
uſed by the ſalt-petre makers of Languedoc, contain 
only ſulphate of Soda. But this falt, as well as ſul. 
phate of potaſh, is as uſeful as an alkali for decompo- 
ſing the calcareous nitrate, which is found in ſuch abun- 
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dance in plaſter or rubbiſn, by the way of double elec- 
tive attraction, as M. Lavoiſier has obſerved with re- 
ſpect to the lixiviated aſhes uſed by the ſaltpetre ma- 
kers of Paris. We ſhall ſay more upon this under the 
article of Calcareous Nitrate. 

Nitrate of potaſh of the firſt boiling i is always very 
impure. It contains five other kinds of ſalts beſides 
pure nitre; namely, muriate of ſoda, nitrate of mag- 
neſia, calcareous nitrate, muriate of magneſia, and cal- 
careous muriate; ànd theſe muſt be ſeparated, if we 
with to obtain nitrate of potaſh in a ſtate of purity. 


The mixture is purified of theſe ſalts, by diſſolving it 


again in the ſmalleſt poſſible quantity of water, and 
clarifying this boiling liquor by means of bullock's 
blood, which carries off all impurities by collecting 
them on the ſurface in the form of a ſcum. This lix- 
irium is then evaporated, and by cooling the reſidue, a 
nitrate of potaſh is obtained, much purer than the for- 
mer, which is ſaid to be nitre of the ſecond boiling. 
Still, however, it is vitiated by a certain quantify of 
muriate of ſoda and mother-water. It is a third time 
purified by the ſame proceſs, and it then becomes 
much purer and whiter ; it is now nitre of the third 
boiling, As it is made to cryſtallize very rapidly, it is 
obtained in large irregular maſſes; and yet in the 
middle of the veſſels there is formed a layer of long 
regular cryſtals, which is called nitre in /izcks. Nitre 
under this laft form is not uſed in arſenals, being not ſo 
fit for making good gun-powder as nitre in large irre- 
gular maſſes; becauſe the water which entered into it 
when it was cryſtallized would retard the combuſtion 
of the powder. 

Chemiſts and apothecaries go on to purify nitre of 


the third boiling by new ſolutions and cryſtallizations. 
| | | By 
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By this means they are certain of at length obtaining 
very pure nitrate of potaſh, entirely free of every ex: 
traneous mixture, and containing no muriate with ei. 
ther ſoda, or lime, or magneſia for its baſe. Though 
theſe are ſcarce ever taken entirely away where the 
operation is performed in the great way Kw. 
Nitrate of potaſh appears to be liable to ſome altera. 
tion from ſiliceous earth ; for by diſtilling it with ſand 
the acid is ſeparated. 'This acid comes off colourleſs, but 
ſome vapours are diffuſed at the time. The reſidue i 
vitreous in a greater or a leſs degree, according as there 
was a greater or a leſs quantity of ſand employed, and a 
the heat was weaker or more intenſe. Sand appears to 
decompoſe nitrate of potaſa by its tendency to combine 
with its alkaline baſe : for when nitre is diſtilled with- 
out any intermediate body being uled, there 1s no ni- 
trous acid, but a mixture of vital air with azotic gas, 


- obtained. The reaſon of this I take to be, that when 


nitre of potaſh is diſtilled without an intermedium, the 
alkali reacts on the acid, and contributes to its decom- 


' poſition ; whereas, when this ſalt is heated with a mix- 


ture of ſand, the ſand, by its tendency to form glaſs by 
combining with the potaſh, prevents the alkali from 
reacting on the acid, which therefore eſcapes unalter- 
| 32 Þ | 1 


* There is no more extraordinary natural or chemical fact than 


the production of fix ſpecies of ſalt in the rubbiſh of old houſes, each 


of the alkaline baſes being conftantly united with a peculiar acid 
Potaſh is always united with the nitric acid, and ſoda is always com. 
bined with the muriatic. There would ſeem to be ſome particular 


relations between theſe different kinds of primary ſalts, in conſequence 


of which they mutually ſelect each other; for why is there no mur. 
ate of potaſh or nitrate of ſoda? The ſame thing might be obſerved 


of the earthy ſalts: in fact, there is much more muriate of magneli 
and calcareous nitrate, than nitrate of magneſia or calcareous muriate! 


and this ſhows magneſia to have à peculiar affinity with the muriati 


and lime with the nitric acid, | 7 
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el. Argillaceous earths likewiſe decompoſe nifre. Co- 
lured clay is generally made uſe of for this purpoſe. 
The diſtillers of aquafortis in Paris make uſe of an 
earth of this kind. Into earthen retorts, of a peculiar 
form, called cuines, they put into each two pounds of 
titre, of the ſecond boiling, with ſix pounds of colours 
ed clay of Gentilly : the retorts are arranged one be- 
fide another, in long furnaces known by the name of 
galleries; and the neck of each retort enters a bottle 
of the ſame form, ſerving as a receiver. By this means 
they obtain at-firſt a tranſparent liquor, ſomewhat acid, 
which they call phlegm of aquafortis, and afterwards 
the acid gradually more and more concentrated; The 
reſidue is a very hard, red, earthy ſubſtance, which 
ſerves for making a kind of mortar. But this experi- 
ment by no means proves that clay decompoſes nitre 
of potaſh :—For, 1. The nitre uſed by the diſtillers is 
very impure, containing a great deal of earthy nitre : 
2. The clay which they make uſe of is of a very com- 
pound nature, often containing a great quantity of py- 
rites, the vitriolic acid of which may poſſibly decom- 
poſe the nitre. In order that this decompoſition might 
determine the fact in queſtion, it ſhould be made with 
white clay, or rather with the baſe of alum or alumi- 
nous earth. As this earth has not ſo great a tendency 
as ſand to unite with the alkali, and does not form 
glaſs by combining with this ſalt, it does not ſeem ca- 
pable of effecting ſo complete a decompoſition of nitre 
of potaſh as ſand produces. M. Baume, however, ſays, 


that he obtained the acid of nitre of potaſh by the ad- 


dition of porcelain and clay baked in ſtone-ware; but 
he thinks the decompoſition of the ſalt was owing to 
the acid contained in the clays. 
Barytes decompoſes nitre of potaſh, and 8 the 
Vor. I. D d alkali. 


n er ſpirit of nitre. 


is vertical and inſerted into a bottle. 
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alkali. Bergman, in FEY table of affinities, places this 


ſalino-terreous ſubſtance before the als, and imme. 
N after the nitric acid. 

Magneſia, lime, and the Tale: act not upum 5 
But the acids act in a very diſtinct manner on this 
ſalt, particularly the ſulphuric acid, which has really 
a greater affinity than the nitric acid with the alkali 
When a quantity of concentrated ſulphuric acid i; 
poured on a quantity of dry nitre of -potaſh, a conſider. 
able efferveſcence is produced, and red vapours are 
ſeen to ariſe, which are actually nitrous acid. By per. 


forming this operation in a receiver with a retort fitted 


to it, we may oollect this acid: it is known by the 
This operation is called in 
the laboratories, the diſtillation of the ſpirit M nitre in 
Glauber's way ; becauſe Glauber was the firſt who gave 
a plain intelligible deſcription of it. The receiver uſed 
in this operation muſt be perforated with a ſmall hole, 
to give vent to the vapours of the nitrous acid. It was 
remarked, that there was much difficulty in cenden- 
ſing theſe vapours, and the proceſs was liable to two 
accidents. The firſt was, the loſs of no ſmall portion 
of the ſpirit of nitre which eſcaped through the orifice 
of the veſſel: the ſecond, the danger to which the ope- 
rator was expoſed from ſuch extremely acrid and cor- 
roſive vapours. This proceſs was therefore very de: 
fective. Mr Woulte, an ingenious Engliſh »che:ift 


has found means to obviate theſe inconveniences 


Inſtead of uſing a receiver perforated with a little hole, 


he has adopted one with two necks. Into the extre- 


mity of this veſſel, which is fartheſt from the receiver, 
he puts a tube, one end of which being in an horizon- 
tal poſition, makes a right angle with the other, which 
This bottle bs 
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this in its fides two orifices ; each of theſe receives a ſy- 
me⸗ phon which paſſes into another bottle ſtanding beſide 
the firſt. The two collateral bottles are joined by 
tre. means of a ſyphon with two others, of which the late- 
this ral apertures remain open. The firſt bottle generally 
ally remains empty: the collateral bottles contain a quan- 
als, Wi tity of water, in which the lower and longeſt extremi- 
d is WW ty of the tube which communicates between the two 
der- is immerſed : the upper part of the bottles remains 
are empty; and the acid vapour is conducted by the tubes 
per. through the bottles. By the uſe of this ingenious ap- 
itted paratus, the artiſt is ſecured from all danger, and no- 
' the thing is loſt. The nitrous acid in vapour paſſes through 
d in ¶ the retort into the firſt bottles, and is there condenſed ; 
rein Wind what is not condenſed in the firſt paſſes into the 
gave Wi ſecond bottles, and there unites with the water. From 
uicd the lateral apertures of the laſt bottles, there eſcapes a 


certain quantity of vital air, which may be received 
into proper glaſſes. This apparatus, as here deſcribed, 
poſſeſſes one advantage worthy of our notice: When 
the retort 1s left to cool at the end of the operation, a 
vacuum is produced in the veſſels, and the external 


ritice Wair preſſing on the water in the outer bottles ſtanding 
-ope- Wopen, forces it through the ſyphons into the inner col- 
cor- lateral bottles; and from theſe again it paſſes into the 
y de- ¶ middle bottle ſtanding neareſt to the retort. If the 
if, ſirſt bottle were not empty, or not large enough to con- 


ces. 
hole, 
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120n. 
yhich 
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tain all the water from the others, the acid liquors 
would paſs into the receiver: and as the ſtrongeſt ni- 
trous acid is contained in that veſſel, it would be mix- 
ed with the liquors from the bottles, and therefore 
would not poſſeſs the required ſtrength. This circum- 


ances of diſtillation, of which we are hereafter to 
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ſtance would be- ſtill more inconvenient in other in- 
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| ſpeak ; becauſe it would not ſimply weaken the ſtrength 


of the product, but would even alter its purity. the hi 
In performing this operation in a laboratory, four obtain 

pounds of pure nitrate of potaſh, melted into cryſtal. cauſe 

mineral, are put into a tubulated ſtone retort, placed in WM ©2525: 


a reverberating furnace; or tubulated glaſs retorts may with 

be uſed in a ſand- bath. Two pounds and an half of con. Wl rectifie 
centrated ſulphuric acid are poured in at once through tity of 
the aperture, and it is then ſhut. The apparatus abo We n 


deſcribed, which we ſuppoſe to have been prepare on thi 
and put together on the preceding evening, is to be Ton 
inſtantly applied and luted to the retort ; it is next u '* effe 
be gradually heated till nothing more comes over. fecond 
The diſengagement of the gas, and its paſſage into the the fol 
bottles, ferve to direct the operator in conducting the purifie 
proceſs. If the gas appear to be diſengaged with tus diſtilla 
much rapidity, the heat is then too violent, and mul de Laſ 
be diminiſhed, otherwiſe the whole maſs in the retort 656.). 
will ſwell up and paſs into the receiver: But again, if The 
it paſs too ſlowly, the fire muſt be increaſed to prevent 0 
the abſorption of the gas. This apparatus is therefor en 
happily formed to — the artiſt in the management] tt 

of his proceſs. | the oy 
The reſidue, after this decompoſition, 3 is ſulphate d my = 


potaſh, formed by the union of the ſulphuric acid with 


the alkaline baſe of nitre. This reſidue is known i Nit 
pharmacy under the name of /al de duobus, or arcaruſii Ee 
duplicatum. It is uſually a white opaque maſs, hal men : 
vitrified, and filled with cavities produced in it whet 1 lp 
it was ſwelled by the heat. This ſalt is ſtrongly ac ©” 
on account of the quantity of ſulphuric acid made ui © © uſe 
of in producing it; and it is the exceſs of the aci ducing 
which cauſes the ſalt to melt, as we have ſeen unde X rg by 


| | yen in 
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the hiſtory of ſulphate of Potaſh, The ns acid 
obtained by this proceſs is very red and fuming, be- 
cauſe the intenſe heat employed in the diſtillation diſ- 
engages a portion of vital air. As it is always mixed 
with a certain quantity of ſulphuric acid, it is to be 
rectified by a new proceſs of diſtillation on a quan- 
tity of nitre equal to one-fourth of its own weight. 
We muſt likewiſe obſerve, that the nitre made uſe of 
on this occafion muſt be very pure, in order to afford 
nitrous acid in ſuch a ſtate that we may depend upon 
its effects, That which is obtained from nitre of the 
ſecond boiling, contains muriatic acid, and acts with 
the ſolvent power of aqua. regia, This acid may be 


diſtillation judiciouſly managed; as is ſhown by Meflrs 


4 de Laſſone and Cornette (Mem. Acad. 1781, p. 653 to 
656.) . 

” The conorete boracic acid decompoſes nitre with the 

| help of heat, diſengaging from it the nitric acid in a 

* concentrated ſtate. It appears to effect this decompo- 

"I ation by means of its fixity ; which is the opinion of 


| the academicians of Dijon. Yet it muſt be alſo aſcri- 
bed in part to the mutual attraction between the bora- 
cic acid and the potaſh baſe of nitre. | 

Nitre of potaſh is much uſed in the arts. It is the 
principal ingredient in gunpowder ; of which compo- 
ſition we will have occaſion to ſpeak under the article 
of ſulphur. When burnt with various proportions of 
tartar, it forms the melting matters called fluxes, which 
are uſed in the aſſaying of metals for melting and re- 
ducing metallic ſubſtances, &c. &c. 

It is often uſed in medicine as a quieting, cooling, 
refreſhing, diuretic, antiſeptic medicine, &c. It is gi- 
yen 1n any kind of drink, in doſes of—from ten or 
| Dd3- twelve 


purified of the muriatic acid which it contains by a | 
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that are as ſoluble in cold as in warm water. 


= Saur 


twelve grains to half a 45 and more. „ Phyſicizn 


have daily inſtances of its good effects. 


Species IV. Nitrate of Sada, 


Aion of ſoda, which has 18 called eubic. quad. 
rangular, and rhomboidal nitre, is a perfect neutral falt, 
reſulting from a ſaturated ce of the nitric 
acid with ſoda. | 

This falt generally appears in pretty laude and very 
regular rhomboidal cryſtals, The name of rhomboidal 
nitre deſcribes it better than that of cubic nitre. 

Its taſte is freſh, and rather more bitter than that of 
nitre of potaſh. 

Fire decompoſes this as well as ; the preceding falt; 
but it decrepitates, and does not melt fo eaſily as the 
other. It affords a mixture of vital air with azotic 
gas, with an alkaline reſidue like nitre of potaſh. 

It is rather more ſubject than nitre of potaſh to al. 
teration from the air, and attracts moiſture; though not 
with much force, 

It diſſolves in cold water even more readily than the 
former ſalt; for two parts of water, at the ordinary 
temperature of 60, are ſufficient to diſſolve one part 


of nitrate of ſoda. Boiling water ſcarce diſſolves it in 


a greater proportion : and therefore, when we with to 
obtain it in regular cryſtals, the ſolution muſt be flow- 
ly evaporated. If a tolerably clear lixivium of this 


ſalt be ſet afide in a dry place, at the end of ſome 
months it is found to contain rhomboidal cryſtals, fix 


or eight lines, and ſometimes near an inch, long. This 
is uſually the happiſt proceſs for cryſtallizing falt 
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Nitre of ſoda datonizes on burning coals, and in- 


flames any combuſtible body heated along with it, — 


rather more ſlowly than nitre of potaſh. 

diliceous earth diſengages the nitric acid, and 3 
with its baſe to form glaſs. Clay alſo ſeparates the 
acid, giving as a reſidue a kind of grit, which becomes 


porous and e afier FO expoſed to a ſtrong 


heat. 
Barytes decompoſes it, and leaves the ſoda pure. 


Magneſia and lime 3 no ſenſible oftoratacn up- 
on it. | 

Potaſh having more affinity than the baſe of this falt 
with the nitric acid, attracts it to itſelf, and forms with 
it nitre of potaſh, We obtain conviction of the truth 
of this fact by. a very ſimple experiment. If a boiling 
ſaturated ſolution of nitre of ſoda be divided into two 
portions, and into one of theſe there be thrown a quan- 


tity of cauſtic potaſh, the portion which received this 


addition wHI depoſite, when 1t cools, priſmatic cryſtals 
of nitre of potaſh; while the other into which there 
was no potaſh put, will exhibit no cryſtals at all, be- 
cauſe nitre of ſoda cryſtallizes only by a very flow eva- 
poration. 

If concentrated ſulphuric acid be poured upon ni- 
trate of ſoda, it will diſengage the nitrous acid with 
efferveſcence, Nitrous acid is obtained by a diſtilla- 
tion of this mixture, as well as from nitre of potaſh, 
The other mineral acids act no more on this ſalt than 


on the foregoing. 


The neutral ſalts which have been already exami- 


| ned, ſulphate of potaſh and ſoda, and nitrate of potaſh, 
produce no alteration on nitrate of ſoda. 


When theſe 
ſalts are all diſſolved in the ſame water, they cryſtal- 


lize ſeparately, each in its ordinary way: Nitrate of 


5 d 4 potaſh 
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424 Salts. | 
potaſh and ſulphate of ſoda, by cooling; ſulphate of 
potaſh and nitre of ſoda, by evaporation. From all 
of theſe properties it appears, that nitrate of ſoda dif. 
fers from nitrate of potaſh only in its form, its taſte, 
its ſight tendency to deliquiate, its being af eaſier ſo. 
lution, and its cryſtallizing by evaporation, and chiefly 
by its ſuſceptibility of decompoſition by potaſh, 
Nitrate of ſoda has not been yet found in nature, 
It is always a product of art, and is formed in the fiye 
following ways: 1. By the direct combination of the 
nitric acid with ſoda. 2. By decompoſing with this 
alkali earthy nitrates, ammoniacal nitrate, and metal. 
lic nitrates, 3. By decompoſing muriate of ſoda with 
the nitric acid for an intermedium. 4. By decompo- 
ſing ſulphate of ſoda by the fuming ſpirit of nitre. ;. 
By decompoſing ſuch nitrous ſolutions of metals as are 
ſuſceptible of it with muriate of ſoda : In this inftance, 
in proportion as the muriatic acid combines with the 
metal, ſeparating from it the nitric acid, the ſeparated 
acid combines with the ſoda, which has alſo deſerted 
the acid with which it was before united. All of theſe 
decompoſitions will be particularly deſcribed in the 


reſpective hiſtories of the ſalts which are liable to 


them. | 

Nitrate of ſoda might be employed for the ſame pur- 
noſes as nitrate of potaſh. But as it does not produce 
all the effects of that ſalt, doubtleſs on account of its 
having a greater affinity with water, it is not made uſe 
of in the arts. Beſides, as it is not found in nature, 
but is merely a product of art, no attempt has been 
made to apply it to any particular uſe. A ſufficient 
number of experiments has not yet been made on this 
falt to make us acquainted with all its properties. 


. | + &pecis 


Mot 


brifuge 


muriat 
named 
baſe re 
cubic, 
ther ar 
ter, an 
crepita 
pieces, 
of the 
{uffere' 
melts 
be uſe 
Its chi 
melted 
fluxes 
latile, 
caſione 
Mur 
the air 
Abo 


mainta 


ter any 
a flow 
one of 
regula; 

Clay 
acid. n 
Clays i 


105 


Salts, 


Species v. Muriate of Potaſh. 


MuRIATE of potaſh, which was formerly called fe- 
brifuge ſa of Sylvius, is a ſaturated combination of the 
muriatic acid with petaſh. It has been improperly 
named regenerated marine falt ; for the nature of its 
baſe renders it different from that ſalt. Its cryſtals are 
cubic, but always of a confuſed appearance, and ra- 
ther an irregular form. Its taſte is ſalt, pungent, bit- 
ter, and diſagreeable. When expoſed to fire, it de- 
crepitates 3 ; that i is-to ſay, its cryſtals break into ſmall 
pieces, which is occaſioned by the ſudden rarefaction 
of the water which enters into their compoſition, If 
ſuffered to remain in the fire after decrepitation, it 
melts and 1s volatilized, but not decompoſed. It may 
be uſed as a flux for earths and metallic ſubſtances. 
Its chief uſe in ſuch caſes is to cover the matters to be 
melted, and by that means fix the action of other 
fluxes employed, hindering them from becoming vo- 
latile, and preventing ſuch alterations as might be oo- 
caſioned by the acceſs of air. 

Muriate of potaſh is ſubject to little alteration from 
the air, as it ſcarce attracts moiſture. 

About three parts of cold water are neceſſary ta 


| maintain in ſolution one of this ſalt; nor has hot wa- 


ter any greater power of diſſolving it. For this reaſon 
a ſlow eyaporation is uſed to give it in cryſtals. It is 
one of thoſe ſalts which it is very difficult to obtain in 
regular cryſtals of a certain ſize. 


Clay ſeems to decompoſe it in part: for muriatic 


acid may be obtained by diſtilling this falt with the 
clays in the Nee of Paris. That operation 


indeed 
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indeed affords but a ſmall quantity of the acid, and is was ul 
reſult is very different from that which nitrate of pot. the re! 
aſh affords. Sand is alſo known to act in the ſame i 
manner as clay on muriate of potaſh. | engagi 
Barytes, according to Bergman, ſeizes the acid, lex. are do 
ving the potaſh in a ſeparate ſtate. REIN, lime WF vive a 
produce no alteration on this ſt. 505 Fele. 
The ſulphuric! and the nitric acids difbnrate the Wi in any 
muriatic with efferveſcence *. + This phenomenon is WM Nei 
the more ſtriking if the Dore be dry. Muriate of upon 1 
potaſh, after decrepitating, and loſing the water of it water, 
cryſtals, gives a very conſiderable efferveſcence with WM on w 
the concentrated ſulphuric acid, and the mixture he- Mur 


comes very warm. Where theſe decompoſitions are per. M but ne 
formed in retorts, muriatic acid paſſes into the e. N water, 
ceiver, and the reſidue in the retort is found to be not oft 
ſulphate of potaſh,—if the ſulphuric acid was employ. Nnere 
ed to effect the decompoſition ; but if the nitric acid of veg: 


Wa i duces | 
„ | 0 tic acic 
* We have already obſerved, when ſpeaking of the decompoſitia | moniac 
of nitre of potaſh by the concentrated ſulphuric acid, that the nitrowM 3. By | 
acid is then diſengaged with a lively efferveſcence. We find the mw means 
riatic acid exhibiting the ſame phænomenon; in a much more emi. 
nent degree indeed, becauſe this acid has a very ſtrong tendency ty 
aſſume the gaſeons ſtate. This is the general cauſe of all effery. 
cences, the nature and diſtinctions of which have, till of late, been bu 
very imperfectly known. It was formerly thought that they wen 
owing to the diſengagement of air: we now know them to be pro 


ſhown. 

This 
excelle 
otherw 
phate « 


duced, not by air, but by all bodies which have any tendency to tie Mur 
ſtate of aeriform aggregation; and thus we have ſhown, that tit Its dif 
ebullition of water may be conſidered as a ſort of efferveſcence, A 80 
this truth needs to be frequently repeated, in order that it may be muriate 
come generally known, we ſhall take occafion to fecur to it ſernW-ſmical | 
times when treating of the different neutral falts which admit of 6{Wbetwee: 


compoſition by acids. taſte, is 


| Salts. ; .." as 


its as uſed, aqua regia is obtained in the receiver, and 
ot. me refidue is nitre of potaſh. The boracic acid like- 
une Wi ite decompoſes muriate of potaſh by diſtillation, diſ- 
engaging the muriatic acid. As all of theſe operations 
lea. are done with muriate of ſoda or marine ſalt, we ſhall 
ime WY give a more particular account of them under that ar- 
ticle. Neither the flusric nor the carbonic acid acts 
the WW in any way on the muriated potaſh. 
Neither ſulphate nor nitrate of potaſh or ſoda acts 
e of upon this ſalt. When all are diffolved in the fame 
fit water, each of them is cryſtallized ſeparately and in its 
vito i own way. 
be- Muriate of potaſh 1 is frequently met with in nature; 
per. but never much of it together. It is found in fon 
re. water, and in the water of falt ſprings; ſometimes, tho? 
o be WM not often indeed, it is met with in the ſame places 
loy- N where nitre of potaſh is found; it is alſo found in aſhes 


acid of vegetables, and in ſome animal humours. Art pro- 
was WW duces it, 1. By a direct combination of the muria- | 


tic acid with potaſh ; 2. By decompoſing earthy, am- 
fin WM moniacal, or metallic muriates by the fame alkali; 
iron z. By decompoſing ſulphate or nitrate of potaſh, by 
em means of the muriatic acid, as M. Cornette has 
oy ſhown. | 
This neutral ſalt was formerly adminiſtered as an 
excellent febrifuge. But it poſſeſſes not this property 


en but 
 wenffMWotherwiſe than in common with all bitter ſalts. Sul- 


e pu phate of potaſh or ſoda is now preferred to it. 

0 8 Muriate of potaſh is applied to no uſe in the arts. 

uY Its diſagreeable taſte hinders it from being uſed, like 

i rl uriate of ſoda, for ſeaſoning. But it has all the che- 

len mical properties of that ſalt ; and the only difference 
between them is, that muriate of potaſh has a bitter 


of & 
taſte, is more difficult of ſolution, 1 is unalterable by the 
air, 
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air, and is irregularly cryſtallized. We ſhall therefare 
infiſt no more upon its hiſtory, e 


Species VI. Muriate of Soda, 


Molar of ſoda, better known under the name o 
culinary or common ſalt, is a perfect neutral ſalt, formel 
by a ſaturated combination of the muriatic acid with 
foda, The reader will perceive that the nomenclature 
which we have hitherto uſed, renders a definition of 


the nature of theſe neutral falts almoſt unneceſſary; a 


the name of each is expreſſive of its nature. 
This ſalt abounds in nature more than any other 


ſpecies. It is found in vaſt maſſes in the interior part 


of the earth, in Spain, Calabria, Hungary, and Mul. 
covy, but more eſpecially at Wieliczka in Poland 
near the Crapack mountains. In the laſt of theſe 
places the mines are of vaſt extent, and the muriate 
of ſoda is found in prodigious maſſes. This falt, 2 
it exiſts in the earth, is generally irregular, and ſeldon 
cryſtallized ; it is uſually more or leſs white, but ſome 


times coloured: in this ſtate it is called gem-ſalt, ha 


ving often the tranſparency of the cryſtals known un. 


der that name. The waters of the ſea, as well as 


ſome lakes and rivers, contain this ſalt, From thek 
waters it is obtained by four general proceſſes. 

The firſt is ſpontaneous evaporation by the heat « 
the ſun. This method is uſed in our ſouthern provi 
ces, in Languedoc, at Peyrac, Pecais, &c. Trenche 
are cut on the ſea ſhore, and very compactly line 
with clay: within theſe trenches little walls are bull 
dividing them into certain compartments, yet leavin 


2 general communication, When the tide flows, 1 
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trenches are filled with water, which is retained in 
them by the walls forming a kind of fluice-gates. 
Care-is taken that the layer of water retained be thin 
enough to be readily evaporated by the rays of the ſun. 
As ſoon as a ſaline pellicle is formed, it is broken, and 
the fragments fall to the bottom ; and the ſame pro- 
ceſs is repeated till the water be entirely evaporated. 
The falt is then gathered with rakes, and laid in heaps 
to dry. This falt contains a mixture of all the other 


| falts that exiſt in a ſtate of ſolution in ſea-water, ſuch 
as ſulphate of ſoda and magneſia, muriate of magneſfia 


and lime: it is alſo contaminated with a portion of 
clay from the bottom of the trench: and, laſtly, ſmall 
globules of iron and mercury are found in it. The ex- 


iſtence of the latter in it may be eaſily ſhown by lea- 


ving a ſmall piece of gold among the ſalt for ſome 
time: it becomes evidently whiter. 'This falt being very 
impure, is known under the name of /el de gabelle. 
In the.northern provinces of France, in Normandy 
and Brittany, this ſalt is prepared by an artificial evapo- 
ration by fire. In Avranches they take the quickſands 
among which the ſea water has depoſited ſaline cryſtals, 
and waſh them in the ſmalleſt quantity poffible of ſea 


water, in order that no more may be uſed than what 


is neceſſary to diſſolve the ſalt : This ſalt water is then 
put into lead veſſels, and evaporated to dryneſs. This 
lalt is very white, and purer than that prepared by eva- 
poration in trenches. Guettard has given a careful de- 


| ſcription of the whole proceſs in the Memoirs of the 


Academy for the year 1758. 
In Lorraine and Franche-Comte there are a great 
many falt ſprings. The quantities of muriate of ſoda 


which thoſe ſprings contain in proportion to the quan- 


tity 
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tity of water are various, At Montmorot, in the lzf 
of theſe provinces, both ſpontaneous evaporation and 
evaporation by fire are uſed in the preparation of this 
falt. For that purpoſe, the well-water is conveyed by 
pumps into a large reſervoir placed at the top of a ſhed 
of a peculiar conſtruction. Under this ſhed are fy. 
ſpended boards covered with little faggots of thorns, 
The water falling upon thoſe faggots through' ſmal 
cocks, is divided into very minute drops: and as it 
thus expoſes a great deal of ſurface to the air circula. 
ting rapidly under the ſhed, nearly two-thirds of it is 
evaporated. What is depoſited on the faggots is ſul. 
phate of lime or ſelenite. And when the liquor, upon 
trial with an inſtrument for the purpoſe, is found to be 
charged with ſalt to a certain degree, it is conveyed 
into large iron boilers ſupported by bars of the ſame 
metal, which croſs the bottom of the veſſels, and ret 
on pieces of wood placed on each fide. "Thoſe boilers 
which are called /toves, are very large and ſhalloy, 
and hold an hundred hogſheads * of the ſalt water, 
They are then urged with a ſtrong fire. When the wa 
ter boils up in large bubbles, it is at firſt muddy, and 
ſoon depoſites an ochreous earth on its ſurface in the 
form of a ſcum. A falt, which is ſcarcely ſoluble, and 
is called by the workmen ſehlot, is next ſeparated: 
This ſalt is nothing but ſulphate of lime mixed with a 
little muriate of ſoda, ſulphate of ſoda, and earthy mu- 
riates. It is conveyed by the circulation of the boiling 
liquor into little troughs placed round the ſides of the 
boilers for the purpoſe. Theſe troughs are taken out 


and cleared from time to time ill a great Taue of 
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* Muidr, containing each 280 French pints. 
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mull cubical- cryſtals called by the workmen pieds de 
nouches, are obſerved floating on the ſurface of the li- 


is WY quor. They are then taken away for the laſt time. 
by WY The fire is diminiſhed, and the muriate of ſoda is ta- 
el ken off with ladles as faſt as it is cryſtallized. The eva- 
. poration is thus continued as long as the water conti- 


nues to afford cryſtals. The ſalt thus obtained is in 
larger or ſmaller cryſtals, according to the ſlowneſs or 
rapidity of the evaporation. The water which re- 
mains when cryſtals are no longer obtained, is called 
mother water, and contains earthy muriates *, 
Wallerius gives an account of a fourth proceſs for 
obtaining ſalt from ſea water, which is practiſed in the 
be MW north. The water is confined in trenches on the 
ved WM ſhore: as it forms but a ſmall ſtratum, the cold ſoon 
me Ml penetrates through and freezes it. But as that portion 
reſt Wneceſſary for the ſolution of the falt contained in the 
ers, whole quantity of water cannot be converted into ice, 
ow, MW what remains fluid contains all the ſalt, and is ſo con- 
ter. ¶ centrated that the moſt moderate heat cauſes it to af- 
wa- ford muriate of ſoda in cryſtals: it is then conveyed 
and Minto leaden boilers, and evaporated by fire. | 
the The cryſtals of muriate of ſoda are very regular 
and MWeubes, of a larger or a ſmaller ſize, in proportion as 
ed: the evaporation has been {lower or more rapid.» They 
h 4Mſiick together in cluſters, forming a kind of ladders, or 
nu- rather hoppers. Rouelle the eider obſerved this phæno- 
ling Wmenon, and has given an accurate deſcription of it in 
| his 


y of WM * There is a neutral ſalt prepared at Montmorot, known under the 
nal ne of Epſom ſalt of Lorraine : but it is only ſulphate of ſoda, or 
l lauber ſalt, the cryftallization of which has been diſturbed. It is 
lilinguiſhed from genuine ſulphate of magneſia and Epſom ſalt, ſuch 
s comes from England by its eMoreſcing in the air, while the latter 
leliquiates. 
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his 2 on Cryſtallization. Bergman has giren form 
na a very ingenious explanation of this fact. de! 
| Every body knows the taſte of this ſalt, which is nt Wi ere 
diſagreeable. | are | 
When expoſed to a briſk. heat it burſts and flies; in:. 1 2PP 

to pieces. This phenomenon. is called decrepitation, ente 
It is owing, as we have already obſerved when ſpeak. obſer 
ing of ſulphate and muriate of potaſh, to the ſudden mann 
rarefaction of the water on which the cryſtallization WM * 
depends. When all the water is thus evaporated, tle WM © foot 
decrepitation ceaſes, and the ſalt appears in a powder, i fid 
If we continue to urge it with a ſtrong heat, it melts the th 
after becoming red-hot. If poured in this ſtate on the i cubic 
plane ſurface of a piece of marble, it congeals into x gy 
kind of cryſtal mineral ; but it has not ſuffered the it the 
leaſt alteration, for it may be reſtored to its origi- the wi 
nal form by ſolution in water. Fire therefore does I feder 
not decompoſe it: if maintained for ſome time in Matter 
fuſion, it is at length volatilized, but fill without alte. 1 
ration. The moſt intenſe heat is requiſite to bring i it 96 Saf 
into this laſt ſtate. * 55 
Muriate of ſoda when pure ſuffers no ſenſible altera. 8 | 
tion from air; 1t rather becomes dry than acquire 7 8 
moiſture. It never indeed attracts moiſture but when b 15 
it contains a mixture of muriates with earthy baſe, ah 5 
ſuch as /el de gabelle. : ; mſg 

It diſſolves very readily in water: three parts of the Te 
fluid are ſufficient to maintain one of this ſalt in ſolu. 12 gi 
tion. Three ounces and an half of water will entirely 1 


: b 
diſſolve an ounce of the ſalt. Boiling water does nd +4 3 
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diſſolve it in a greater proportion than cold water; only y effec 
the ſolution is rather ſooner effected with the help of ſoda 
heat. A very flow evaporation is requiſite to give tun 


ſalt in cryſtals. The cryſtallization begins with * r 
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&rmation of a number of ſmall points on the ſorfice'of 
the liquor, which are gradually united in a pellicle, 


more or leſs thick; inſtead of being cubic, the cryſtals 
are ſometimes ſquare hollow pyramids, reſembling 


hoppers. Rouelle the elder, who paid the greateſt at- - 
tention to all the phænomena of this cryſtallization, 
obſerved the hoppers to be. formed in the following 
manner. When a cube is formed, the little ſolid finks 
2 ſhort way beneath the ſurface of the water; a ſecond 
is ſoon formed, and connected with the firſt on one of 
its files; and the ſame phenomenon takes place on 


the three other ſides of the cube. This aggregation of 


cubic cryſtals naturally produces hollow inverted pyra- 
mids, When theſe are large they fink to the bottom. 
If the falt diſſolved was very pure, what*remains of 
the water after it. has been evaporated till it would af- 
ford no more cryſtals, is entirely without any faline 
matter. The water of the ſea and of ſalt ſprings al- 
ways contains ſalts with an earthy baſe. The earth 
may.be precipitated by ſoda, as we ſhall have occaſion 
to mention when ſpeaking of earthy neutral ſalts. Such 
is the method uſed for obtaining muriate of ſoda in a 
ſtate of great purity. 

Muriate of ſoda appears to contribute to the faſion 
of glaſs. It conſtantly occupies the upper part of the 
pots in which this matter 1s melted, and conſtitutes the 
greateſt part of glaſs-gall. 

It is uſed for vitrifying the exterior ſurface of cer- 
tain pottery wares, and giving them a kind of cover, 
by melting down part of their ſubſtance with the force 
of heat communicated through the ſalt. This is eaſi- 
ly effected by throwing a certain quantity of muriate 
of toda into the furnace. It is volatilized, and by that 
means ſpread over the ſurface of the earthen ware, 
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which, by its intenſe, heat, it cauſes in part to met; 
| pears to promote its fuſion. ; 
acid. Diſtillers of aquafortis, it is true, obtain in this 


make uſe of Gabel ſalt for the purpoſe ; and it contains 


which they ule is very impure, and of a deep colour. 


reous ſubſtances, in combination with the carbonic acid, 
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This is the Engliſh way of glazing. 
Siliceous earth does not alter this falt e it ap- 


Pure clay acts with much leſs force on muriate ol 
ſoda than on nitres. When diſtilled with this falt, it 
affords but a very fmall quantity of a weak phlegmatic 


manner the muriatic acid called fþirit of alt but they 
various muriates with an earthy baſe ; befides, the clay 


According to Bergman's experiments, barytes de- 
compoles muriate of ſoda, as well as the other alkaline 
ſalts. Neither lime nor magneſia produces any altera. 
tion on muriate of foda. Perhaps theſe two ſalino- ter. 


might ſeparate the component principles of muriate Alm. 
ſoda by a double elective attraction. tion of 
Cauſtic potaſh decompoſes muriate of ſoda, having formed 
a greater affinity than ſoda with its acid. A ſolution ne- re 
of mariate of ſoda mixed with potaſh gives by evapo- eight 
ration muriate of potaſh, and the mother water con. ſqvantit 
_ tains pure inſulated ſoda. which 
Acids act in a very diſtin& manner on muriate of balloon 
ſoda, When concentrated ſulphuric acid is pour- Mels has 
ed on this ſalt, it cauſes a very confiderable motion {Witney m. 
and a very lively heat. A violent efferveſcence is ob- Nell as 
ſerved on the occaſion &, which ariſes from the diſen- Nerable 
gagement elcapin 
* FEfferveſcence is as bands in this operation as in the union d | 
the ſame acid with lime and alkalis ſaturated with carbonic acid f combi, 
It takes place, therefore, avhenever any body ſeparated from a flat produced 
= 1 | Aa the fl 
nent of: 


[eagement of the muriatic acid under the form of gas. 
This aeriform acid may be diſtinguiſhed after it has 
WT eſcaped into the atmoſphere, as it forms a white vapour 
of with the water in the air, and has, when the vapour 
i; very much diluted, a pungent ſmell not unlike that 


tic Wo! ſalfron. A conſiderable quantity of muriatic acid 
his eas may be obtained by performing the operation with 
z pneumato- chemical machine provided with mer- 


ing cury. Glauber was the firſt who obſerved that the 
lay acid of marine ſalt might be obtained by decompoſing 


the ſalt with ſulphuric. acid, and deſcribed the pro- 
cls for obtaining it; on which account this has re- 


ccived the name of Canter s {pirit of ſalt. It was in 
examining the reſidue of this operation that he diſco- 
rered his admirable falt to which we now give the 
Iname of /ulphate of. ſoda. 

Almoſt all writers on the ſubject direct the diſtilla- 
tion of this ſalt to obtain the muriatic acid, to be per- 
Jormed by putting a quantity of it into a tubulated 


ing 
tion Iſtone-retort, and pouring in at the orifice half its 
po- eight of concentrated ſulphuric acid : A conſiderable 


quantity of acid yapour is immediately diſengaged, 


alloons prepared to receive it: One of theſe veſ⸗ 
ſels has a little hole to let the vapours eſcape ſo that 
they may not burſt the veſſels. In this operation, as 
well as in the diftillation of the nitrous acid, a confi- 


ent eſcaping in a gaſeous form through the hole of the bal- 
| E S 2 toon ; 5: 

on of | : 
acid, f eanblantion: is volmtilized under a gaſeous form: and it may be 


produced by the carbonic, the muriatic, the nitric, the ſulphureous, 


nent of air. A. 
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which paſſes by the extremity of the retort into two 


derable quantity of the pureſt muriatic acid is loſt.— 


Ind the fluoric acids, &c. It muſt not be aſcribed to the diſcngage- 
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loon; and the vapours of this acid being ſo very carrg. 
ſive, are exceedingly troubleſome to the operator, J 


obviate in part this inconvenience, M. Baum puts 


quantity of water info the retort ; and the water he. 
ing volatilized in the balloon, . part of the mu. 
riatic acid gas: But as the water is much leſs volatile 
than the acid, there is {till a conſiderable quantity a 
the acid loſt. Mr Woulte has found means to obviat 


all of theſe inconveniences, and to procure the muriatic 


acid in the ſtrongeſt and moft concentrated ſtate q 
which it is capable, by an expedient directly contrary 
to M. Baume's, Inftead of volatilizing the water to 
make it abſorb the vapours of the muriatic acid, he 
cauſes the gas to pals through that liquid by the apps 


ratus which we deſcribed under the article of nitre. 


For every two pounds of muriate of foda and one df 
the concentrated ſulphuric acid that are mixed in the 
retort, eight ounces of diftilled water are put into the 
collateral bottles. The muriatic acid gas is conduded 
through the tubes into the water in the bottles, and 
there*diffolved. The water, as it combines with the 
gas, is heated almoſt to ebullition, and abſorbs a qua. 
tity equal to itſelf in weight. When fully ſaturated 
it ceaſes to abſorb the gas and becomes cold; but th: 
gas paſſing into the ſecond collateral bottles, is again 
immerſed in the water which they contain, and heat 
and ſaturates it. | 

This very ingenious proceſs being perfectly confil 
ent with tlie known properties of the muriatic acid ga, 
poſſeſſes a number of advantages. 1. It ſecures th 
operator from the inconveniencies to which he is e 
poſed when the acid is diffaſed through the open al 
2. It prevents the very conſiderable loſs of the 2 
which was unavoidable in M. Baumt's proceſs. 38 
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gives the muriatic acid in a ſtronger, more concen- 
W trated, and more fuming ſtate than we could Poſlibly 
To have it otherwiſe. 4. The acid obtained this way is 
ts a extremely pure, being entirely formed of gas that has 


de. been diſſolved in water. It is on this account ex- 
mu. tremely white; whereas that which was formerly ob- 
atle i tained in the laboratory was always of a citron colour; 2 


) 0 a circumſtance which even led chemiſts into a miſtake, 
late for they confidered this colour as a charaQeriſtic pro- 
atic WF perty of the acid. That portion of the liquid acid 
e of WW which is in this proceſs condenſed in the receiver is, 
rar) iſ yellow, and contaminated with extraneous matters 
r to conveyed into it by the water of the mixture, as hap- 
be pened to the whole of what was obtained in the old 
PPB way. 5. The new method directs the operator what 
e. ſtrength of fire to uſe, and how to conduct his opera- 
1c 008i tion by the flower or quicker paſſage. of the gaſeous 
the muriatic acid through the water in the bottles. 6. Laſt- 
the ly, What is of more importance than any of its other 
cel advantages, it enables us to determine the preciſe quan- 
andi tity of acid contained in any neutral falt, as not a par- 
1 thei ticle of the acid ſeparated is loft. | 

an. The nitric acid likewiſe decompoſes muriate of 
tel ſoda; but, being volatile, it aſcends and unites with 
the the acid of this ſalt. From that union there reſults 
gain the mixed acid known by the name nitro: muriatic acid 
heat or aqua regia. 

Baron has diſcovered that the W acid, with the 
help of heat, diſengages the acid from muriate of ſoda. 
The reſidue, after this diſtillation, is genuine borax of 
ſoda in a very pure ſtate. 

Neither the carbonic nor the fluoric acid acts in 
any diſtinct manner on muriate of ſoda. | 
None of the neutral ſalts hitherto deſcribed by us 

| E e 3 acts 
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acts upon this ſalt. When the ſulphates ark the ni. 801 
trates of potaſh and ſoda and muriate of potaſh ar comp 
diſſolved in the ſame water with muriate of ſoda, each gf cold. 
theſe falts is cryſtallized by itſelf, and in its own Way, tainin 
Muriate of ſoda is among the firſt which are ſeparated WW grmi 
in the progreſs of the evaporation, and it mixes with » ſepars 
little of the ſulphate and muriate of potaſh ; but the WW doubl 
« ſulphate of ſoda and nitrate of potaſh remain longer in [ hav 
ſolution, and are cryſtallized by the cooling of the li. ess is 
quid. On this account, in Lorraine, the mother water, chat i 
from which marine ſalt has been obtained, is put into coated 
veſſels, and ſtirred while it cools, with ſtaves for the treate 
Purpoſe 3 which cauſes the ſulphate of foda to cryſtal- WM ner, u 
lize in a confuſed manner, in ſmall needles, reſem- Ml time 1 
bling thoſe of genuine Epſom ſalt, or ſulphate of r mag. Wl ture « 
neſia. reſcen 

The uſes of muriate of ſoda are monday various: firſt c. 
It is employed, x. For glazing ſome kinds of earthen WW year 1 
ware by occaſioning a flight fuſion of their exterior tur. i compe 
faces. 2. By glaſs-makers, for whitening and purity. WM acid; 
ing glaſs. 3. In aſſaying metal ores, as a flux to the I aſn be 
matters of which the ſcoriz are formed, to facilitate the bonic 
precipitation of the metals, and to defend them from W when 
the contact of the atmoſphere, fo that they may (alter WM lution 
no change from the air. tation 

At preſent we find it neceſſury to apply it to a pur. which 
poſe of ſtill more importance than any of theſe, —for the om 
extraction of ſoda, which is becoming every day more WM the PU 
ſcarce, and is of eflential uſe in many of the arts. Mu 
Several people in England poſſeſs the fecret of obtain · ¶ our fo 
ing ſoda from marine ſalt in the great way *, d Prac- Wl cilitate 
tiſe it in — extent. 

Some 
* We underſtand that the extraction of ſoda from marine {alt i "fp 


bot 
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Some chemiſts have thought litharge capable of de- 
compoſing muriate of foda by {imple maceration and 


cold. It would appear that, in conſequence of its con- 


taining carbonic acid capable of attracting ſoda, and 
forming with the muriatic acid an inſoluble ſalt, eaſily 
ſeparable from the alkaline lixivium, it muſt act by a 
double elective attraction; but the experiments which 
I have made on this point convince me that the pro- 
ceſs is inadequate to the purpoſe, Scheele obſerved, 
that iron immerſed in a ſolution of muriate of ſoda is 
coated with ſoda ſaturated with carbonic acid. He 
treated ſulphate and nitrate of ſoda in the ſame man- 
ner, with the ſame ſucceſs. He diſcovered, that if quick- 


lime were mixed with muriate of ſoda, and the mix- © 


ture depoſited in a damp cellar, it afforded an efflo- 
reſcence of ſoda and calcareous muriate. This fact was 
firſt communicated to the public by Cohauſen in the 
year 1717, M. de Morveau has proved, that theſe de- 
compoſitions are effected by means of the carbonie 
acid ; for if a ſolution of ſulphate and muriate of pot- 
aſh be poured upon lime-water precipitated by the car- 
bonic acid, it becomes clear and tranſparent ; but 


when water containing carbonic acid is poured on a ſo- 


lution of thoſe ſalts mixed with lime- water, no precipi- 
tation takes place. Theſe facts are ſo many data, on 
which we muſt proceed in attempts to obtain ſoda 
from marine ſalt, and form extenſive eſtabliſhments for 
the purpoſe. 

Muriate of ſoda is uſed as ſeaſoning to the articles of 
our food, and corrects their inſipidity. It likewiſe fa- 
cilitates digeſtion, by beginning the putrid alteration of 

E e 4 the 


not practiſed in England to ſuch extent as M. Fourcroy ſeems to 
chink. = *g | 
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140 ox a 
the ſubſtances we uſe for aliment. Though it be fully 


proved by the experiments of Pringle, Macbride, &. 


that when mixed in a pretty large proportion with ani. 
mal ſubſtances, it retards putrefaction, and is power. 
fully antiſeptic, like moſt other ſaline matters; yet it 
acts in a very different manner when mixed with the 
ſame ſubſtances in a very ſmall proportion, cauſing 
them to paſs more readily into a ſtate of putrefaction. 
This is proved by the experiments of the author of the 
Eſſays on the Hiſtory of Putrefaction, and M. Gar. 
dane's experiments. 
This falt is not leſs uſeful in 3 In apoplec- 
tic and paralytic caſes, &c. it is put into the mouth, 
and uſed externally in baths as an excellent ſtimulant, 
In moſt cafes it is a powerful diſcuſſive. It is ſtrongly 
recommended by Ruſſel (de Tabe Glandulari) for lym. 
phatic tumours, occaſioned by a ſcorbutic habit. 1 
have myſelf preſcribed it ſucceſsfully for ſeveral dil. 
eaſes of that kind. It is purgative when adminiſtered 
in doſes of ſeveral drams. As the moſt impure falt is 
commonly uſed on all of theſe occaſions, its effed 
are in part to be aſcribed to the age and magre- 
ſian muriates which it contains, 


Species VII. Borax of Soda, ar Super-falurated Bo. 
| rate of Soda *. | 


| Boxax of ſada, ar common borax, i is a neutral ſalt, 
formed 


* Hitherto we have begun with examining the neutral ſalts formed 
by the union of the acids with potaſh. But, in ſpeaking of thoſe in- 
to which the boracic acid enters, we are obliged to begin with that 
which has ſoda for its baſe, for it is the only one with which we are 
well acquainted, 
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formed by, the combination of the boracic acid with 
ſoda. We get this ſalt from the Eaſt Indies; but its 
hiſtory 18 very little known. We know not certainly 


diſcovery of the boracic acid exiſting in a ſtate of ſolu- 
tion in the waters of ſeveral lakes in Tuſcany, a fact 
which we mentioned in the hiſtory of that acid, give 
as reaſon to think borax a product of nature, a varie- 
y of facts which we ſhall hereafter mention, concur 
o ſhow that this ſalt may be alſo formed by certain ar- 
ificial proceſſes, as well as nitre. 

Borax of ſoda appears in commerce in three diffe- 
ent ſtates. In the firſt, it is crude borax, zinchal or 
chryſocolle. This we get from Perſia; it is in greeniſh 
naſſes which feel greaſy, or in opaque cryſtals, co- 
bured like green 'leeks, which are priſmatic figures 
if ſix faces, terminating in irregular pyramids. There 


pure, a great many extraneous KUNA being inter- 
nixed in it. 

The ſecond ſpecies is known by the name of China 
lorax, It is rather more pure than the former: it ap- 
fears in the form of ſmall plates, or in maſſes irregu- 
lirly cryſtallized, and of a dirty white colour: it diſ- 
plays the beginnings as it were of priſms and pyramids 
confounded together without any ſymmetrical arrange- 
nent, The Ine of thoſe wa; are covered over 
with 


* Kirwan, in his mineralogy, page 206. informs us, that it 1s 
dug out of the earth in the kingdom of Thibet, in a cryſtalline 
forn, In the Philoſophical Tranſactions for the year 1787, we are 
informed by a letter from Mr Blane, dated at Lucknow, that the bo- 
tax of Thibet is formed in a certain valley in that country, by the co- 
operation of ſnow and the waters of a lake in the middle of the valley 
vith a ſaline matter which abounds over the valley. 
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whether it be a product of nature or of art &., If the 
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're even two kinds of theſe greeniſh cryſtals, differ- 
ng from each other in ſize. This falt is very im- 
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with a white duſt; which is eee to be of an argil, 


laceous nature. 

The third ſpecies is Dutch or ated borax. It * 
pears in fragments of cryſtals, tranſparent and tolerab | 
pure: pyramids with a number of faces are obſeryed i 
it; but their cryſtalizzation appears to have been in 
terrupted. This form affords a certain indication of th 
manner in which the Dutch purify this ſalt; it is b 
ſolution and cryſtallization. 

. Laſtly, It is prepared at Paris by Meſſrs Leſguiller 


druggiſts in Lombard Street: and their purified bora 


is no way inferior, perhaps even en, in purity t 
the Dutch borax, _ 
Beſides theſe four kinds of borax, M. la Pierre apo. 


thecary in Paris has imagined it to be formed in 


mixture of ſoap-ſuds with dirty kitchen-water, whict 
a certain individual preſerves in a kind of ditch, oh: 


taining from it at the end of a certain time genuine 
borax in beautiful cryſtals. But this fact, though firf 
communicated to the public ten "— ſince, has 9 
received confirmation. 

We are ſtill ignorant therefore in what manner bo. 
rax is formed; only it appears to be produced in ſtag 
nant waters a fat matters. Some authors al. 


fure us, that it is artificially compoſed in China, by 


mixing in a trench greaſe, clay, and dung, in altet 
nate layers, watering this collection of matters at p- 


por times, and leaving it untouched for ſeveral year. 


the end of this time, by forming thoſe matters into 
a lixivium, and evaporating the lixivium, crude bv 
rax is obtained. Others would perſuade us, that it.s 
got out of water filtered through copper ore. I 


Baume poſitively aſſerts that the former of theſe pro 
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ceſſes ſucceeded very well with him. (Cher. Eper. 
Tom. II. page 132.) 

Purified borax appears under the form of 6x-fided 
pr riſms, two of them larger than the reſt, with trihe- 
dral pyramids. It diſplays a great many varieties in its 
cryſtallization. Its taſte is ſtiptic and urinous. It 
communicates a green colour to ſyrup of violets, on ac- 
count of its containing an extraordinary proportion of 
ſoda. We leave it in poſſeſſion of the name of borax, 
in order to diſtinguiſh it from genuine borate of ſoda, 
which is ſaturated with the boracic acid: we likewiſe 
call it borax qſuper:ſaturated with foda, to indicate the 
nature of the combination. 

When expoſed to the action of fire, the water of its 


| cryſtallization cauſes it to melt with great rapidity ; it 


gradually loſes that water, and ſwells to a conſiderable 
bulk. It is then in the form of a light, porous, and 
very friable maſs, known by the name of calcined bo- 
rav. The eauſe why borax of ſoda increaſes in bulk, 
and aſſumes a lamellated porous form, on being cal- 
cined, 1s, that the water which is diſengaged into a va- 
porous ſtate, raiſes to the ſurface a portion of the ſa- 
line ſubſtance half dried, and in light thin pellicles; 
and the bubbles in which it riſes, making their way out 
at the ſurface, the pellictes become entirely dry, and are 
arranged one above another with interſtices between 
them. Calcination produces no alteration on borax of 
toda, as to its component parts: it loſes, in undergoing 
this proceſs, nothing but the water which mixed with 
it in cryſtallization, nearly in the proportion of fix oun- 


ces to the pound. We can reſtore to it its original form 


by diſſolving it in water, and cauſing it to eryſtalline 

anew, But if after it has been calcined, we expoſe it 

to a continued heat, it melts on heeeming red-hot imb 
a 


a very fuſible tranſparent greeniſh glaſs; which is ul 


lied by expoſure to the air, and melts in water. Even the re 
fuſion produces no change of nature on borax; we put te 
can cauſe it to reſume its original appearance, with We 
all its peculiar properties, by ſolution and cryſtalliza. pure | 

tion. man, 
Air effects no alteration on this ſalt: it makes it el. Alkalis 
floreſce indeed at the ſurface by depriving it of part of MW which 
the water of its cryſtallization. But this effloreſcence ſing t! 
does not take place in the ſame manner on all the ſeve. MW finiti 
ral kinds of purified borax of ſoda. The borax d 74cic * 
China gives a much flighter effloreſcence than Dutch Lim 
borax. Dutch borax likewiſe gives a more copious ef. this ac 
floreſcence than the borax purified in Paris. This flight falt; 
difference depends no doubt on the different proceſſz boil q1 
inſolul 


adopted for purifying it, on the manner in which it i 
cauſed to cryſtallize, the quantity of water which its acid is 
cryſtals contain, according as they have been more M lution 
flowly or quickly, and perhaps too on the different Pota 
proportions of ſoda, and the boracic acid which enter a8 all 
into its compolition. kali. 
Borax of ſoda diſſolves very readily in water: twelve W galt. 
parts of cold water are neceſſary to diſſolve one of th The 
ſalt; half that quantity of boiling water will produce If into 
the ſame effect. It is obtained in eryſtals by cooling quantit 
the ſolution, but the moſt beautiful and regular cry-WM to give 
ſtals are formed in the mother-water, when it is left u you m: 
evaporate ſlowly, with the GAY temperature of the cooling 
atmoſphere. ſcales. 
Borax of ſoda ſerves for a flux to ſiliceous earth ing it 11 
and Joins with it to form a very fine glaſs. It . tendere 
uſed in the preparation of artificial precious ſtones. MW thus p 
It likewiſe cauſes clay to vitrify, but with much time tc 


more difficulty, and much more imperfectly. This laſt, the 
the 
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the reaſon of its ſticking to the crucibles in which it is 
put to melt. 

We ate rather b with the ion of 
pure barytes and magneſia on borax of ſoda. Berg- 
man, however, ranks thoſe: two ſubſtances before the 
alkalis in the tenth column of his table of affinities ; 
which ſhows that he thinks them capable of decompo- 
ſing this ſalt But in his diſſertation, he ſays, that the 
affinities of ponderous earth and magneſia with the bo- 
racic acid are not yet exactly known. 

Lime has actually a greater affinity than ſoda with 
this acid. Lime- water precipitates a ſolution of this 


ſalt; but to make it decompoſe entirely, we muft 


boil quicklime and borax of ſoda together : an almoſt 
inſoluble ſaline combination of lime with the boracic 


acid is then depoſited, and the cauſtic ſoda is left in ſo- 


lution in the water. 


Potaſh appears to decompoſe borax of ſoda as well | 


as all other neutral ſalts with a baſe of mineral al- 
kali. Ammoniac produces no ſort of alteration on this 
ſalt. 

The acids act on borax in a very diſtinet manner. 
If into a boiling ſolution of Horax of ſoda you pour a 
quantity of concentrated ſulphuric acid, taking care 
to give the liquor à very ſmall exceſs of the acid, 
you may obtain from this mixture by filtrating and 


| cooling it a very copious precipitate in ſmall bright 
ſcales. This precipitate is boracic acid, and by waſh- 
ing it in diſtilled water, and drying it in the air, it is 


rendered very pure. By evaporating the ſolution 


thus prepared and leaving it to cool, we obtain from 


time to time new quantities of boracic, acid. At 


laſt, the product is ſulphate of ſoda, formed by the u- 
nion 
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before the academy in the years 1745 and 1748, added 
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nion of the ſulphuric acid made uſe of on the occaſion 8 5 

with the alkaline baſe of borax. : Ro 
The nitric and the muriatic acids decompoſe barax 4 8 

of ſoda in the ſame manner, becauſe they, as well a 1 5 


the ſulphurie acid, have more affinity with ſoda than The 
the boracic acid has. The laſt evaporations of theſe 


5 : ; : ne of 
mixtures afford nitrate or muriate of ſoda, The diſco. ; 


ling bo 


very of the boracic acid ſeems to belong to Beccher, This 1; 


but has been uſually aſcribed to Homberg, he having, Alkaline 
in the Memoirs of the Academy for the year 1702, gi- 


ven the firſt accurate deſcription of a proceſs for ob- 55 5 
taining it. That chemiſt obſerved this ſalt to be ſubli- _ 4 
mated in the diſtillation of a mixture of ſulphate of cal. 121 
eined iron with borax of ſoda and water. Imagining _ 
the firſt of theſe matters to contribute greatly to itz LEE 
formation, he gave it the name of narcotic volatile ſalt | : 
of vitriol. Lewis Lemery, eldeſt ſon to the famous Ni: 3 
chola Lemery, made many experiments on borax of ſo- A * 
da, and diſcovered in the year 1728, that the boracic ee 


acid, then called ſedative ſalt, might be obtained from e 
it by means of the pure ſulphuric acid, and that the This 
muriatic and the nitric acids likewiſe ſeparated it; but 


ſublimation was the proceſs which he always mid; We OY 
are indebted to Geoffrey the younger for the firſt com- = obs: 
. plete analyfis of borax. In the year 1732, he proved 3 
that the boracic acid might be obtained by evaporation glaſs- m. 
and cryſtallization; and by examining the reſidue = 5 
which remained after theſe operations, found 12 to be the. mais 
one of the principles of borax. and it a 


Baron's experiments on this falt, which were lid. 


; 4 | cined b) 
two important fact to theſe diſcoveries. 'The- fir, WW uſed in: 
that vegetable as well as mineral acids decompoſel | 
borax of ſoda. The ſecond, that genuine borax mij 

15 be 
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| he formed by uniting the boracic acid with ſoda. 

The laſt of theſe facts proves that the acid is entire- 

ly formed in the ſalt, and that its formation is in no 

degree owing to the ee to decompoſe the 
ſalt. 

The fluoric, and even the carbonic acid though 
one of the weakeſt, appears to be capable of decompo- 
ſing borate of fla. and ſeparating the boracic acid. 
This laft acid unites readily with borax of ſoda, its 
alkaline baſe requiring to be fully ſaturated with rather 
more of the boracic acid than a quantity equal to the 
whole weight of the borax. Bergman is even of opi- 
nion that this {alt is not fully ſaturated nor properly 
neutral, and that alkaline properties ſtill continue to 

predominate in it till ſuch time as it receives this addi- 
tional quantity of boracic acid. The properties of this 
neutral ſalt, when thus ſaturated, have not as yet been 
particularly examined. 

None of the alkaline neutral falts, whether ſal- 
phuric, nitric, or muriatic, acts in any manner on bo- | 
rax of ſoda. - 

This falt acquires a n colour when melted 
with combuſtible matters, ſuch as charcoal; but we 
know not yet what alteration it ſuffers from thoſe 
matters. 5 

Borax is of great 8 in many of the arts. In 
glaſs- making, and the aſſaying of metals, it is uſed as 
an excellent flux. It is uſed in ſoldering metals to make 
the mixture run, which is deſigned for the ſolder; 
and it at the ſame time ſoftens the ſurfaces of the me- 
tals to be united, and defends them from being cal- 
cined by the action of the air. It was formerly much 
uſed in medicine, but is now gone quite out of uſe. 


a” Species. 
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Species vill. Borate / Patt 


it bee 
gelati 
flints. 
and tl 
pregn: 


WI give the name 1 5 borate of poraſh to the combi. 
nation of the boracic acid with potaſh, It is wel 
known that theſe two ſaline ſubſtances readily unite, 


and that from their union there reſults a neutral falt, Dy, 
reſembling borax of ſoda. Of this kind is the reſidue Flu 
of nitre of potaſh, decompoſed by the boracic acid. alway . 
M. Baume ſays, that this reſidue appears in the form * 1 K 
of a white half-melted maſs, which when diſſolved in When 
water affords ſmall cryſtals. Borate of potaſh is there. alterati 
fore fuſible, ſoluble, and ſuſceptible of cryſtallization We 
and pure acids decompole it as well as borate of ſoda, pillacer 
We know nothing more certain of this ſalt ; it ſhould lalt, 
be examined in the ſame manner as borate of ſoda, Accc 
Baron knew the poſſibility of producing this ſalt by i affinity 
direct combination of the boracic acid with potaſh ; he fluate « 
has even diſtinguiſhed it accurately from common poſed : 
* borax, or borax with a baſe of ſoda; but not a wo infolub] 
has he. ſaid concerning the peculiar properties of borax . Mor, à 
of potaſh. that lim 
the carb 
| | ſeen tha 
Species IX. Fluate of Soda. fore the 
| | 8 affinity 
| | 2 the fixe 
AccoRDING to the ſyſtem of nomenclature to which The « 


we have conformed from the beginning of this wor of potaſ 


hitherto, the name Auate of ſoda denotes the combi M. B 
nation of the fluoric acid with potaſh. This neutrl 5 = 
| XN: 


falt has, as yet, undergone but a very flight examins wn 
tion by Meſſrs Scheele and Boullanger. According t0 for por 
thoſe two chemiſts, it always appears in a gelatinol "vim 5 


form, and is never cryſtallized. According to Scheck 
Vor. 


4 2+ i 


it becomes, wen dried and nielted, acrid, cauſtic, and 
gelatinous. He compares it in that ſtate to liquor 5 | 
flints. It appears that fire diſengages the fluoric acid; 
and that the filiceous earth with which it is always im- 
pregnated during its preparation, then melts into a ſo- 
luble glaſs with the help of the potaſh. 

Fluate of potaſh diſſolves very readily in water. It 
always retains ſo large a proportion of that fluid, that 
it is impoſſible to make it aſſume a cryſtalline form. 
When it is well ſaturated, a ſolution of it produces no 
alteration on ſyrup of violets. 3 

We know not in what manner either filiceous, ar- 
gillaceous, or barytic earth or magneſia; affects this 


, 
ſalt. | 
f „„ 
* According to Seheele and Bergman; lime has moté 
anity than potaſh with the fluoric acid. Throw 
„ fuate of potaſh into lime-water it is inſtantly decom+ 


poſed : lime unites with the fluoric acid, forming an 
E inſoluble ſalt, which takes away the putity of the li- 
quor, and is fluate of lime. We ſhall afterwards ſes 
that lime likewiſe decompoſes neutral ſalts formed of 
the carbonic acid with fixed alkalis. We have already 
ſeen that lime-water precipitates borax of ſoda; therez 
lore the fluoric is not the only acid which has a greater 
affinity with that ſalino-terreous ſubſtance than with 
the fixed alkalis. | 


0 „ 
J The concentrated ſulphuric acid decompoſes fluate 
ue potaſh by diſengaging its acid; which, according to 
E M. Boullanger, appears in the white vaporous form, 


and exhales the odour peculiar to the muriatic acid. 
When this experiment is made in an apparatus proper 
for diſtillation, we obtain the fluofic acid, juſt as we 
obtain the acids contained in nitre of potaſh, and mu- 
Von. I; "EEO F 4 | riate ' 


riate of ſoda When we decompoſe them with the ful. 7. 
Phuric acid. | the n 
No inquiry 1 50 hitherto been wg concerning the they 
action of the nitric and the muriatic acids, or of the 17 


known neutral ſalts, on fluate of potaſh. This ſalt i MM reſult 


in other 3 little e is applied to no uſe, cid w 


tic ta: 
Species 5.20 Flute of Soda. ” | ſubſta 
| Yau f is proper enohgh Jehorhitiaridl for the neu- ee 
tral ſalt formed by the ſaturated combination of the Mn” 
fluoric acid with ſoda. This, like the foregoing fal, wo q 
has been but very little examined. Nobody but Met WI d 
Scheele and Boullanger has ſaid any thing about it; 7 NY r 
and they differ in bei opinions, as we are 9 going | nin: 
to ſee. - | Fg; 
| Scheele aſſerts, that a combination of ſoda with the g 
fluoric acid forms a jelly like the preceding falt 3 
Boullanger, on the contrary, ſays, that the eombination uy = 
affords very ſmall, hard, brittle cryſtals, of an oblong raves 
ſquare figure, a bitter taſte, and ſomewhat ſtiptie berg 
This falt decrepitates | on burning coals like muriate Rs f 
of ſoda; it diſſolves in water, but not readily. red 8 
Lime- water decompoſes this ſalt as well as fluate d ks ky 
| Potaſh. The ſulphuric diſengages the fluoric acid "ara 
from this ſalt with efferveſcence, cauſing it to tiſe, like a 
the muriatic acid, in a white vapour ofa pungent ſmell, "ES 
From this ſhort account of this ſalt, the reader may ; 
perceive that it is not better known than the laſt, ; 
* Boh 
Species XI. Carbonate of Potaſh. derate we 
: | £93 CEO LAT | hi 

Taz laſt two neutral ſalts which we have to er 3 1 
amine, are combinations of the carbonic. acid witli of Mo 
fixed alkalis, Mcorery, | 
41 * 'Thek ar. Acad 


\ Theſe ſubſtances were never before reckoned among 
the neutral falts: but we ſhall - 3 lee that 
they are true neutral ſalts. ; 

What we call carbonate of potaſb, is a neutral falt 
reſulting from a ſaturated combination of carbonic a- 
cid with potaſh. Some modern chemiſts call it mephi- 


ſubſtance was always taken for pure alkali, till Dr 
Black's experiments ſhowed it to be a neutral ſalt, Its 
old name was fixed ſalt of tartar, becauſe it was ob- 
tained by the incineration of tartar of wine. It was 
conſidered as an alkali, becauſe it poſſeſſes ſome of the 
properties of thoſe ſalts. It does indeed convert ſyrup 
of violets to a green colour; but borax and ſeveral 
other neutral ſalts poſſeſs the ſame property: beſides, it 
neither deſtroys nor weakens the colour of violets like 


guiſhable in borax: only it was diſtinguiſhed from 
alkali of ſoda by its power of attracting the moiſture of 
the air with great rapidity, and 1ts not being ſuſceptible 
of cryſtallization. When thus moiſtened in the air, it 
received the name of oil of tartar per deliguium *. But 
fixed ſalt of tartar poſſeſſes theſe two properties only 
becauſe it is not a perfect neutral falt. Containing 
ſtill a certain quantity of potaſh not ſaturated with 
carbonic acid, this exceſs of alkali renders it delique- 


ſcent, At preſent, this ſalt is obtained in a ſtate in 
F 1 which 


Bohnius relates, that evaporating oil of tartar e by a mo- 
derate heat, he obtained, under a ſaline pellicle, beautiful cryſtals, 


erg 'tered (Diſert. Phyſico- Chem. 1666.) M. Montet, a celebrated che- 
vi vit of Montpelier, who was certainly unacquainted with Bohnius's 
liſcovery, has invented a proceſs for eryſtallizing this fixed ſalt of tar- 


ir, Academ. des, &c. 1764, p- 576. 


hele 


tic tartar, aerated” vegetable' alkali, Sc. This faline | 


potaſh. It has an alkaline taſte ; but the ſame is diſtin- 


which, though expoſed to various temperatures, remained fix years un- 
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which it is very ſuſceptible of cryſtallization, and 


attracts no moiſture, but rather effloreſces. The 


Duke de Chaulne, who has paid much attention to 


this object, prepares this ſalt by expoſing. a ſolution of 


potaſh, either cauſtic or containing a little of the car. 


bonic acid, in a place full of that gaſeous acid, as in 


the uppet\part of a barrel of beer when it is ferment. 


ing. The alkali ſeizes as much of the carbonic acid az 


it can abſorb, and is regularly cryſtallized. Its cryſtals 


are quadrangular priſms, mien in very . py- 
ramids with four faces. 

Carbonate of potaſh has an urinous taſte, but much 
weaker than that of the cauſtic vegetable alkali ; for in 
medicine it is given as a diſcuſſive in doſes of ſeveril 
grains, This neutral ſalt is very ſubject to alteration 
from fire ; it melts eaſily, and is pretty quickly redu- 
ced to an alkali. If it be diſtilled in a retort with a 
receiver, and a pneumato-chemical apparatus with mer- 
cury fitted to it, the, products obtained are, the water 


ol its cryſtallization, and its acid in an aeriform Rate, 


The potafh, after this operation, remains in an irregu- 
lar maſs, ſtill retaining, however, a {mall portion of the 
acid, which cannot without the greateſt difficulty be 
extracted from it by fire. According to Bergman! 
analyſis of it, carbonate of potaſh, when faturated with 
the acid, and regularly eryſtallized, to which he give 
the name of aerated vegetable alkati, contains in the 
quintal twenty parts of the acid, forty-eight of pure 
alkali, and thirty-two of water. But tt is to be ob- 
ſerved, that carbonates are more liable than other neu. 
tral ſalts to vary in the quantity of the acid. Yet, a 
this ſalt never furniſhes regular cryſtals but when it» 
fully ſaturated, Bergman's calculation deſerves to be 
conſidered as ſufficiently accurate. 
| Carbonat 
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| Carbonate of potaſh, when fully eryſtallized, ſuffers 
ho alteration from air; its cryſtals neither deliquiate 


nor effloreſce, but remain tranſparent. This ſalt, when 
ſo pure as to poſſeſs this property, being of uſe in ma- 
ny experiments, it may be proper to let the reader 
know that it is prepared in the following manner : By 


| expoſing a lixivium of common potaſh, very pure and 


white, and ſeparated from the ſulphate of potaſh which 
it uſually contains, in a ſhallow diſh, in the upper part 


of a beer barrel; and the proceſs is the ſooner com- 


pleted, if the potaſh be continually ſtirred or poured 


cout of one veſſel into another; and if it be thus kept 
in contact with the carbonic acid produced by fermen- 


tation, till ſuch time as it depoſite beautiful cryſtals of 
carbonate of potaſli. 

This ſalt diffolves readily in four parts of cold water, 
and a rather ſmaller quantity of warm water will main- 
tain it in ſolution; it produces cold as it unites with 
that fluid. That property which diſtinguiſhes neutral 


from ſimple ſalts ſufficiently determines the difference 


between carbonate of potaſh and pure or cauſtic pot- 
aſh. It is cryſtallized by evaporation and cooling con- 
junctly. When the ſolution is too much concentrated, 
A takes the form of an irregular maſs, which often hap- 
pens in the laboratories. 


This falt, as well as potaſh, ſerves as a flux to vitri- 


fiable earths; becauſe fire reduces it to an alkali by 
expelling the carbonic acid. Beſides, when this ſalt, 
with a mixture of ſand, is violently heated in a cru- 
eible, a lively effervelcence may be obſerved at the in- 
ſtant of vitrification ; and that efferveſcence is owing 


to the difengagement of the carbonic acid. This fact 


hows that filiceous earth cannot enter into combina- 
tion we an alkali ſaturated with this acid, and that 
| ET, 1 | the 


Salts, | EL : 453. 


— 


— — 
r TT" Ta 1 mu 


oY 
—— ns EU Ing 


e 


„ 


, 
—— 1 
n 


| 
| 
| 
| 
| 
| 
| 


4 


cc 
* 


8 4 — 
-— 


»*. 
2 F —ũ QQ q 
" | 
8 : 


454 Sales. 


the acid eſcapes when the vitreous combination take, 


place. This efferveſcence attends ſo invariably the 


combination of theſe two ſubſtances, that Bergman 
propoles. to try ſiliceous earth by means of the bloy. 


pipe, with carbanate of potaſh, as no other earth exhi. } 


bits the ſame phenomenon when heated with this 
C e e 
Clay does nat act at all on carbonate of potaſh ; but 
the ſalt reduces that earth to a vitreous frit, though 
not quite ſo eaſily as cauſtic potaſh, Barytes deprive 
this ſalt of the carbonic acid. | 

Lime likewiſe decompoles it, having a greater aff. 
nity than potaſh with the acid. Lime- water poured 
into a ſolution of carbonate of potaſh, gives a precipi- 
tate of an almoſt inſoluble ſalt, produced by the com. 
bination of lime with the carbonic acids; and the pure 


or cauſtic alkali remains diſſolved in the water. In 


pharmacy, this proceſs is made uſe of for the pre- 
aration of the lapis cauſticus, which is nothing but 


fixed vegetable alkali rendered cauſtic by lime. Mo- 


dern diſcoveries haye/ſhown, that Lemery's proceſs for 


preparing the Japzs cauſticus, though followed by ma. 


ny pharmacopœiæ, is very defective. It conſiſts in 
mixing two pounds of aſhes obtained by the combu- 
tion of the huſks of grapes with lees of wine *, with! 
pound of quicklime, immerſing the mixture into ſixteen 
pounds of water, filtering it, evaporating this Iixiviun 
in a copper veſſel, melting the reſidue in a crucible, 
and pouring it out upon a plain ſurface. The produd 


obtained by this operation 18 merely a dirty alkali not 


very cauſtic, and containing pen 


ut 


* Thoſe aſhes contain a great. Gel of e alkali or x carbout 
and ſulphate of potaſh, A, 


* 


LY 


Bu 
has g. 
much 
prepa 
chemi 
ſtrong 
duce 
and p 
to for! 
cool, 

and p 
about 
this ff 


four p 


This 1 
beſt t. 
it elou 
tion © 


effect. 

precip 
wante 
treatec 
then p 
comes 

water. 

open a 
in the 
form, 
a retor 
ry for 
ſuch ſt 


ſufficie 


as dry 
fary in 


lat 


Salts: „„ 


Hucquet, ſenſible of the diſadvantages of this proceſs, 
has given one, more tedious and expenſive indeed, but 
much more certain and advantageous, eſpecially for 
preparing very pure potaſh, which is ſo neceſſary in 
chemical experiments. Take two pounds of very 
ſtrong quicklime; pour a little water upon it to re- 
duce it to powder; add a pound of fixed falt of tartar; 
and pour upon it as much water as may be ſufficient 
to form it into a paſte : When this mixture becomes 
cool, add to it water to the quantity of ſixteen pints, 
and put the whole into a linen cloth lined with paper ; 
about twelve pints of a clear liquor will paſs through 
this ſtrainer, and the remainder is to be waſhed with 


four pints of boiling water to take away all the alkali. 


This liquor. gives no efferveſcence with acids : but the 
beſt teſt for trying its cauſticity is to obſerve whether 
it clouds lime-water ; for if it contain the ſmalleſt por- 
tion of carbonic acid, it will infallibly produce that 
effect. But as, after this firſt proceſs, it ſtill gives a 
precipitate with lime-water, when very pure alkali is 
wanted for nice experiments, the lixivium may be 
treated with two additional pounds of quicklime, It 
then paſles very clear through the ſtrainer, and be- 
comes ſo cauſtic as not to alter the tranſparency of lime- 
water. When the alkali is evaporated by fire in the 

open air, that falt abſorbs the carbonic acid contained 
in the atmoſphere; therefore, to obtain it in a dry 
form, and very pure, we muſt evaporate the liquor in 
a retort. But this very tedious proceſs is not neceſſa- 
ry for producing the lapis cauſticus ; for if alkali be of 


ſuch ſtrength as to corrode the ſurface of * 
| ſufficient for the purpoſes of that preparation. / But 


as dry ſolid potaſh, in a ſtate of high purity, is neceſ- 
lary in many experiments, I muſt here obſerve, that 


1 Ff 4 the 


435 


the cauſtic alkaline lixivium muſt be evaporated in paſſag 
_ cloſe veſſels, and that the fire muſt be very cautiouſy with 
managed, becauſe the evaporation is attended with tion. 
conſiderable difficulty, in regard to the denſity which 
the liquor aſſumes towards the end of the proceſs. The 
fixed alkali is very white, and does not efferveſce with 
acids, nor deſtray the purity of lime- water. 


ii Magneſia does not act on carbonate of potaſh ; for Wl Tu 
5 the carbonic agid has a greater affinity with fixed ve. an alk 
1 getable alkali than with that ſalino-terreous ſubſtance. bonic 
The ſulphuric, the nitric, the muriatic, and the Wl falt w 
I} fluorie acids, decompoſe carbonate of potaſh by com, Wl called 
i bining with the fixed alkali, and ſeparating the carbo. WF and r. 
I nic acid with efferveſcence, The acid may be collect. of con 
1 ed under water or mercury, It is diſtinguiſhable by ed fro 
4 the four following characteriſtics: it is more ponder- ¶ of cry 
ous than air; it extinguithes lights; reddens tincture its bei 
1 of turnſol; and precipitates lime water. iss ord 
A acid ſeems incapable of ſeparating the Car] 
i acid from carbonate of potaſh cold; but when Hot, it et- nicates 
1 fects it with great eaſe. | like c. 
| | The neutral falts which we 3 examined neither urinou 
1 ſuffer any alteration from carbonate of potalh, nor pro: Wot pur, 
i : duce any ſuch effect upon i it. Thi. 
L [i This fat abounds in nature. It is often . in Wand ha 
| | vegetables, completely formed, and is conſtantly ob- Wilizatio! 
| | tained by the incineration of thoſe organic bodies; as ing a g 

we ſhall have occaſion to ſhow when we come to el ſalts. 
of the vegetable kingdom. Burnt tartar affords it in Walmoſt 
| | the greateſt abundance... It is alſo prepared by the de- ſto its £ 
4 tonation of nitre of potaſh. This 
1 Carbonate of potaſh is much uſed in the arts. In Whoidal 
q medicine, it is adminiſtered as an aperient and diſcuſ- Niles on 
five, in obſtructions of the meſentery and the urinary It affun 

pallages 


| paſſages, It is always given in ſmall doſes, and along 
with ſome ſubſtance of efficacy to moderate its ac- 
tion. 


h |. Species XII. Carbonate of Soda, 


or BY Tuts falt, like the foregoing, was formerly thought 
e· an alkali. It is, however, a combination of the car- 
e. bonic acid with mineral alkali. This ſeems to be the 
he WH falt which the ancients called natrum. It is uſually 
n. Wl called /alt of ſoda, becauſe it may be obtained pure 
0. and regularly cryſtallized by evaporating a lixivium 
. of common ſoda. Marine alkali is like wiſe diſtinguiſn- 
by ed from vegetable fixed alkali, by its being ſuſceptible 
er · WH of cryſtallization and effloreſcence, which is owing to 
ie its being completely ſaturated with carbonic acid in 
its ordinary ſtate. 
the Carbonate of ſoda has an alkaline taſte ; it commu- 
ef. Wl nicates a green colour to ſyrup of violets, but does not, 
like cauſtic ſoda, finally alter its colour. Its taſte is 
her W urinous, but not burning, and much . than that 
ro- Wot pure marine alkali. 
| This falt is naturally purer than carbonate of potaſh, 
in Wand has been long known to be ſuſceptible of cryſtal- 
ization ; a property which may be conſidered as form- 
ing a general diſtinction between neutral and ſimple 
alts. Its cryſtallized form is owing to its containing 
almoſt always the quantity of carbonic acid neceſſary 
0 its faturation and cryftallization. 

This falt, when haftily cryſtallized, exhibits rhom- 
Þoidal plates, difpoſed obliquely one over another, like 
les on the roof of a houſe. When flowly cryſtallized, 
| aſſumes the form of rhomboidal octohædrons, with 

pyramids 


"ule 


heat, but till retains a little. Bergman has found, by 


cryſtals of the former retain juſt twice as much water 
as thoſe of the latter. It is to this extraordinary quan- 


much more regular cryſtals by flow evaporation, 


the water of its i ee But it is not altered 


than the laſt ſalt. 
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5 pyramids truncated near the baſe; or ſolid decahædrom, Ba 


with two acute and two obtuſe angles. comp 
This falt generally melts eafier than carbonate of bonat 
potaſh ; for which reaſon it is uſed in preference to it Nl al 


in the glaſs-houſes. It loſes moſt part of its acid by unter 


rodu 
an exact analyſis, that an hundred parts of carbonate CE 


of ſoda, which he calls aerated mineral alkak, contain be ba 
ſixteen parts of the acid, twenty of pure alkali, and pr pr 
ſixty- four of water: - ſo that more of the acid is requi- 5 


fite to ſaturate ſoda than to ſaturate potaſh; and the may | 


the m 
obtain 


tity of water that carbonate of ſoda owes its cryſtall. UE 


zing with ſuch facility and ENS well wwe n 


property of effloreſcing. 

Carbonate of ſoda is more ſoluble than carbonate d 
potaſh. It diſſolves in two parts of cold or one ot 
boiling water. It cryſtallizes by cooling, but gives 
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„ „from 
by this effloreſcence; for we can reſtore to it its pi quced 


mary form by folation i in water. of ſod 

It contributes greatly to the fuſion of vitrifiabl of _ 
earths, and forms with them a glaſs leſs liable to altera. he ond 
tion than that which is in part compoſed of carbonat "I; 
of potaſh, to which it is for that reaſon preferred u for th. 
the glaſs-houſes. It has been obſerved, that when fan carbon 
unites with this ſalt, it eſcapes with a very obſervable with t. 


When this falt is expoſed to the air, it crumble 
down very readily into duſt ; for the air depriyes it of 


efferveſcence, agreeably to what we have remarked ai Cart 


carbonate of potaſh. It has no more influence on clay Poſes v 


Baryts In "y 
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ns, Dit as well as ee and lime- water, de- 
compoſes carbonate of ſoda in the ſame manner as car- | Þ 
of WF bonate of potaſh, and ſeparates the pure cauſtic mine | 
it ral alkali. A ſolution of this ſalt poured into lime 9 
by WY water produces a precipitate ; an effect which is never 
by produced by cauftic ſoda. When pure cauſtic ſoda is 
ate BY wanted for nice chemical experiments, recourſe muſt 
an be had to the ſame proceſs which we deſcribed 5 ae 
and BY for preparing the Japis cau EO _ 
lul- Carbonate of ſoda, as well as end chit of cot 
the may be decompoſed by the ſulphuric, the nitric, and 
the muriatic acids, &c... The carbonic acid may be 
an-: obtained from it by collecting it into a glaſs filled with 


water or mercury. , 


In Egypt, this ſalt is found i formed at the 
| ſurface of the earth, as well as 1n ſeveral other places. 
e of It is likewiſe found in the aſhes of ſea-weeds, but not 
- a completely ſaturated with the acid. To render it more 
"0 ol perfectly neutral, it muſt be directly combined with 

the cretaceous acid, either by ſhaking it over ſome li- 
ble quor in a ſtate of fermentation, or by receiving into a 
1 a lution of it a portion of the carbonic acid, ſeparated 
ern from chalk by the ſulphuric acid. It may be allo pro- 


Pt. duced by wetting the ſides of a veſſel with a ſolution 
of ſoda, and then pouring into the veſſel a quantity 


able of carbonic acid: the mouth of this veſſel is then to 
ei be covered with a wet bladder; and at the end of a 
wh few hours, the combination is found to be effected, 
gu for the bladder is emptied by the abſorption of the 
vable carbonic acid, and the ſides of the veſſel are covered 


with the falt in regular cryſtals, 
Carbonate of ſoda may be applied to the ſame pur- 
poſes with carbonate of potaſh. It is much more uſed 


in ſoap and glaſs manufactories, &c. &c, We ſhould 
5 therefore 


Sac n to procure it in greater quantities, 
and to extract it in the great way from muriate of {. 
da. We have ſeen that litharge, which ſome chemigy 
pretend to be adequate to this effect, does not proper. 
ly decompoſe that ſalt. We have alſo taken notice di 
Sceheele's having diſcovered a more entire decompoſ,. 
tion of muriate of ſoda, effected by quicklime and iron, 
with the help of atmoſpheric air, and the carbonic 
acid which it contains. We ſee that a greater propor. 
tion of this acid than what uſually exiſts in the atmoſ. 
phere, is requiſite to promote this decompoſition by 
n. its attractive force on the ſoda. 
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Genus II.  Tnperful®- Neutral Salts; with c Biſe 1 
Ammoniac, or Ammoniacal Salts. | 


A* MONIACAL ſalts are formed by the combination 
of an acid with volatile alkali, or ammoniac. 
Their taſte is generally urinous : all of them are more 
or leſs volatile, and eaſier of decompoſition than per- 
fect neutral ſalts, We know of fix kinds or ſpecies of 
mmoniacal falts :—ammoniacal ſulphate 3 ammoniacal 
nitrate ; ammoniacal muriate, or ſal ammoniac pro- 
perly ſo called; ammoniacal borate; ammoniacal fluate; 5 
d aomonizcal Carbonate, 


4 


Species I. Ammoniacal Sulphate. 
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AuNMONAcAL fulphate, formerly called ammoniacal 
Pitriolic ſalt, or ammoniacal vitriol, reſults from a ſatu- 
Fited combination of the ſulphuric acid with ammo- 
inc. It is called ſecret ammoniacal ſalt of Glauber, be- 
ne that chemiſt was the firſt who diſcovered it. 
This 
A 
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This alt, when very pure, appears under the * 
of needles, which when carefully examined are foun 
to be flattened priſms of ſix faces, two of them very 
large, and terminating in fix-ſided pyramids more 9 
leſs irregular: but this form varies almoſt always either 
more or leſs from what we have deſcribed. Sometime; 
this ſalt appears in quadrangular priſms ; and I hay 
often obtained it in very thin ſquare plates. Its form, 
as in other inſtances of cryſtallization, ſeems to depend 
on the manner in which the cryſtalline laminæ are de. 
© poſited; which is either on their kr faces, their 
edges, or their angles. 

+. The:taſte of this ſalt is bitter and Woes; it is pret. 
ty light, and very friable. BOY: 

As it contains, in cryſtals, a ee deal of water, 
even a moderate fire inſtantly liquefies it; but it be. 
comes gradually, dry, in proportion as, the water which 
it contained 1s evaporated: When brought to that 
ſtate, it melts, according to M. Bucquet, as it begin 
to become red-hot, without volatilizing; but M. Baume 
fays that it.is partly volatile. On repeating this expe- 
riment, I obſerved that part of this ſalt is actually ſub. 
limated, but part remains fixed in the veſſels. M. 
Bucquet is certainly to be underſtood as ſpeaking of thi 
laſt part. 

Ammoniacal ſulphate ſuffers hook any alteration 
from air. It does not effloreſce like e of ſoda, 
but rather attracts mailture.. > 3} 

It diſſolves very readily in water: two parte of cold 
water diſſolve one of this ſalt; and boiling water di 
ſolves a quantity equal to its own weight. It cryſtal 
lizes by cooling; but the fineſt cryſtals which it afford 
are obtained by inſenſible and ſpontaneous evaporation 
It combines alſo with i ice, which it cauſes to melt with 
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a conſiderable cold. It 1 not at elbog either als. 


minous or ſiliceous earth. Magneſia decompoſes it in 
part, eſpecially if time be allowed it to act, as I 
man has obſerved. 


Lime, barytes, and the pure ee alkalis ifs g 


the ammoniac from this ſalt; and we ſhall find the 


| caſe to be the ſame with e: to ammoniacal mu- 


riate. When carbonate of potaſh or ſoda is diſtilled 
with ammoniacal ſulphate, a double decompoſition'and 


combination take place. The ſulphuric acid combining 


with fixed alkali, forms ſulphate of ſoda or potaſh, ac- 
cording to the nature of the alkali; and the carbonic 


acid which is diſengaged, being volatilized at the ſame 


time with the alkaline gas or ammoniac, theſe two bo- 
dies unite, forming a peculiar ammoniacal ſalt, which 
is cryſtallized in the receiver, We will confider this 
point more at large under the hiſtory of the Ammonia- 
cal Muriate. N 

The nitric and the muriatic and 8 part of 
the ſulphuric acid from ammoniacal ſulphate; acting 
upon it juſt as upon ſulphate of potaſh and ſoda. 

This {alt has never yet been found among the pro- 
ducts of nature. Yet M. Rome de Lille in his Eſſay 


on Cryſtallography, 1772, page 57, informs us, that, in 


M. Sage's opinion, the ammoniac ſalt produced from 
volcanoes is of this kind. Art produces it by a direct 
combination of the ſulpharic acid with ammoniac, by 
decompoſing earthy or metallic ſalts with volatile alka- 
li, or laſtly, by decompoſing nitric, muriatic, and car- 
bonic ammoniacal ſalts with ſulphuric acid. 


Ammoniacal ſulphate is applied to no uſe; though 


Glauber has recommended it ſtrongly for metallurgic 


| operations, 


Species. 
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diſpoſition of their faces are not well known. M. Rome 


even in cloſe veſſels. 
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6 "AP II. Anmoniacal Wee 


AMMONIAGAL nitrate, or nitrous e ſalt, is 
like the foregoing falt, a product of art. It is prepare 
by a direct combination of the nitric acid with ammo. 
Its cryſtals are priſms; but the number and the 


de Lille ſays, that it ſometimes cryftallizes in beautiful 
needles pretty ſimilar to thoſe of ſulphate of potaſh, 
But its needles are long and ſtriated, and reſemble 
thoſe of common nitre mach more than ſulphate of 
potaſh. The taſte of this ſalt is bitter, pungent, ſome- 
what freſh and urinous. It is equally friable with am. 
moniacal ſulphate. It liquefies when expoſed to the 
action of fire; exhales aqueous vapours, becomes dry, 
aud long hefore being red-hot detonizes of itſelf, with- 
out being in contact with any combuſtible matter, and 
In the firſt edition of this work 
it was obſerved, that this fingular property appeared to 
depend on the ammoniac, becaufe the alkaline gas 
ſeems to have ſomething combuſtible in its nature, and 
increaſes before extinguiſhing the flame of a taper. M, 
Barthollet having expoſed a quantity of ammoniacal 
nitre to the action of fire in a diſtillatory and pneu- 
mato- chemical apparatus, and having obſerved the 
phenomena which it then exhibited with peculiar at- 
tention, diſcovered that it is not a true detonation which 
takes place on that occaſion, but a rapid decompoſition, 
by which part of the volatile alkali or ammoniac 1s 
entirely deſtroyed : the water abtained in the receiver 


contains a little nitric acid, proportioned to the quan- 


tity of the ammoniac decompoſed; and the latter gives 
out azotic gas, or ge mephitis. On weighing 
the 


the liq 
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the liquid product of this operation, the quantity of 


water is found to be greater than what the ammoniac 

| fitre was known to contain; and M. Berthollet thinks 
this increaſe of the water to be owing to the combina- 

tion of the hydrogene of the ammoniac with the oxi- 

gene of the nitric acid. The azotic, the other prin- 

ciple of this falt, which contains fix parts of it for one 

of hydrogene, eſcapes, and is collected under the glaſ- 


ſes of the e e in the form of azotic 


gas. 


firſt liquefaction is owing to the water of its cryſtal- 
| lization, and it is e before it can undergo a 


ſecond. 
We are equally ignorant with tegatd to its vola- 


tiliy: we can form no judgment of it; for, before 


it can be ſublimated, it ſwells and is decompoſed. 

It feebly attracts the moiſture of the air; its cryſtals 
2gglutfnate, and form a kind of clods. 

It diffolves very readily in water; it combines with 
ice, and melts it, producing at the fame time a conſider- 


able cold. It diffolves more readily in warm than in 


cold water: no more than half a part of the former 
is requiſite to maintain it in ſolution, and it cryſtal- 
lizes by cooling, but irregularly. To obtain this ſalt 
in regular cryſtals, recourſe muſt be had to ſpontane- 
ous or inſenſible evaporation. 

Ammontacal nitrate is decompoſed by barytes, lime, 
and the alkalis, in the ſame manner as ammoniacal ful. 


phate. As the alkaline gas ſeparated by theſe cauſtic | 


ſubſtances is very volatile and expanſive, ammoniacal 
| nitrate, as well as the other neutral ſalts of the ſame 
genus, may be decompoſed cold by trituration with 
lime. But when this decompoſition is attempted by 
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morial. M. Lemere, conſul at Cairo, in a letter to 


bre it in cloſe edel the 1550 muſt be very cautiouſly 


managed, to prevent it from catching fire, 

The ſulphuric diſengages the nitric acid from this 
ſalt with efferveſcence, and combines with its s baſe to 
form ammoniacal ſulphate. 

Carbonate of potaſh or foda decompilſes it, and is in 
its turn decompoſed by it. In theſe operations, ammo- 


niac is ſublimated in a concrete form: the fublimate we 


are afterwards to examine under the name of ammonia. 


cal carbonate. 
Ammoniacal nitre is not K apphed to any uſe. 


Species III. Ammomacal Muriate, or Sal Ammo- 
. niac. | * 


AMMONIACAL muriate, or the ſaturated combination 
of the muriatic acid with ammoniac, was called, by the 
ancients /al ammoniac becauſe it was procured from 
Ammonia, a country in Libya, in which Rood the 


temple of Jupiter Ammon. 


This ſalt is found in places AD to volcanoes. It 
appears in the form of an effloreſcence, or groupes of 


needles, ſeparate, or compacted together, generally of 
a yellow or red colour, and mixed with arſenic and 
orpiment : but no uſe is made of that which is pro- 
cured in this way. The ſal ammoniac employed in the 
arts, is prepared by a proceſs which we are Jul aboo 


to deſcribe. 
The real origin of this faQtitions ſalt was unknown 


till the beginning of the preſent century, tho! it had 
been made uſe of in many of the arts from time imme- 
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the academy, dated NY June I719, firſt informed us 


| how {al ammoniac is obtained from the ſoot of camels 
dung, which is burnt at Cairo inſtead of wood. 
This ſoot 1s put into large round bottles a foot and 
an half in diameter, and terminating in a neck two 
inches long. Theſe bottles are filled up with this mat- 
ter till within four inches of the neck. Each bottle 
holds about forty pounds of foot, and affords nearly fix 
pounds of ſalt. Theſe veſſels are put into a furnace in 
the form of an oven, ſo that only the necks appear a- 
bove. A fire of camePs dung is kindled beneath it, 
and continued for three days and three nights. On the 
ſecond and the third day the falt is ſublimated. The 
bottles are then broken, and the ſalt taken out in cakes, 
Theſe cakes, which are ſent us juſt as they have been 
taken out of the bottles in Egypt, are convex, and un- 
equal on the one fide ; on the middle of that fide they 
exhibit, each a vibercls correſponding to the neck of 
the bottle in which it was prepared. The lower fide 
is concave ; and both are footy. | 
Pomet nodes mention of a fal ammoniac, procured 
y the way of Holland, in truncated cakes reſembling 
ſugar loaves. Geoffrey, who was the firſt in France 
that diſcovered from what materials this ſalt is obtain- 
ed, and who even gueſſed ſucceſsfully at the proceſs 
employed in Cairo for preparing it, found out that this 
ſecond ſpecies of ſalt comes from the Indies, where it. 
js prepared in much greater quantities than in Egypt 
dy the ſame proceſs of ſublimation, but in a different 
form. Theſe Indian loaves conſiſt of fourteen or fifteen - 
pounds each, are hollow at the bottom, and formed of 
Parious layers. The cone is truncated, becauſe its 
xtremity, being impure, is always broken off. 
M. Baume has eſtabliſhed, in the neighbourhood of 
G g 2 Paris, 
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aiac from pit-coal. 


Paris, a marufactory of ammoniacal ſalt; in which 


this ſalt is compoled, not extracted as in Egypt. 


M. Baume's falt is likewiſe or than the Egyy. 
tian *, 

Ammoniacal muriate has a poignant, acrid, and U- 
rinous taſte. Its cryſtals are in the form of long hexz- 
hædral pyramids: : a number of them are ſometime 


united together in an acute angular direction, fo as to 


exhibit the form of feathers. M. Rome de Lille thinks 
the cryſtals of ammoniacal muriate to be octohædron 


bundled together. This ſalt is ſometimes, but not fie. 


quently, found in cubic cryſtals in the middle of the 
concave hollow part of the ſublimated cakes. 
This falt poſſeſſes one pretty ſingular phyſical pro- 


| perty ; a kind of ductility or elaſticity, which cauſes it 


to yield under the . hammer, or even the fingers, and 
makes it/difficult to reduce it to a powder. 


Ammoniacal muriate is totally volatile; but a very 


ſtrong fire is requiſite to ſublimate it. This method is 
applied when it is wanted very pure and entirely free 
of water. It is reduced to powder, put into a matris, 
and the veſſel is then immerſed half way into a fand- 


bath, where it is gradually heated for ſeveral hour 


By this means we obtain a maſs conſiſting of firiated 
needles, joined to each other longitudinally. When 
1 | | thi 


* In Britain ſal ammoniac is likewiſe W in great quantities 
The volatile alkali is obtained from ſoot, bones, and other ſubſtances 
known to contain it. To this the vitriolic acid is added; and this i 
triolic ammoniac is decompoſed by common ſalt by a double affinity 
The liquor obtained in conſequence of this decompoſition contains 
ſulphate of ſoda and ſal ammoniac. The firſt is cryſtallized, and 
the ſecond-ſublimated ſo as to form cakes, which are then expoſe 
to ſale. Lord Dundonald, by an ingenious proceſs, extraQs aun 
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Sale. 3 
this operation 18 properly conducted, very regular cubic- 
cryſtals are often found in the midf of the loaves: But 
if too ſtrong a heat has been applied, the product is on- 
ly a ſhapeleſs thick and ſemi-tranſparent maſs, with the 

| appearance of having been melted. - r 
M. Baume has obſerved, that by repeated fablima- 
tions of this ſalt, a ſmall quantity bot.; f ammoniac 
and of the muriatic acid is at length 1 agaged ; ſo 
that, according to that chemiſt, ammoniacal muriate 
might perhaps be decompoſed by continued ſublima- 
tion. This fact requires confirmation. | 
Ammoniacal muriate is liable to no alteration from 
air; it may be kept for a long time without TINY 
any change. 

It diſſolves very readily in water. Six parts of cold 
| water are ſufficient to diſſolve one of this ſalt. A con- 
fiderable cold is produced as the ſolution takes place, 
and that cold is ſtill keener when the falt is mixed 
with ice. This artificial cold is happily» applied to 
produce ſeveral phenomena which could not otherwiſe 
take place, ſuch as the congelation of water on certain 
occafions, the cryſtallization of certain ſalts, the fixa- 
tioa and preſervation of certain 1 naturally very 
ſubject to evaporation, &c. 

Boiling water diſſolves a quantity of ammoniac, 
nearly equal to itſelf in weight. This ſalt may be cry- 
ſtallized by cooling; but, like other ſalts, it gives the 
molt regular cryſtals by flow or ſpontaneous evapora- 
tion. A ſtrong ſolution of this ſalt when incloſed in a 
taſk, often depoſites at the end of a few days bundles 
of cryſtals, conſiſting of an horizontal thread, with 
others united to it in a perpendicular direction; and 
theſe again ſupporting others ; ſo that the whole toge- 
ther diſplays a very natural imitation of vegetation. I 
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have ſeveral times abſerved this phenomenon i in my An 
own laboratory *. | 
 Aluminous earth does not decompoſe ammoniacal 
muriate. Magneſia decompoſes it, but with great dif. 
ficulty, and only in part, as Bergman has obſerved, If known 
a mixture of magneſia and a folution of ammoniacal perato. 
muriate be put into a phial, at the end of a few hour, veſſels, 
as the celebrated chemiſt of Upſal has obſerved, ther withor 
is diſengaged a quantity of ammoniac vapours ; but cumſta 
this phænomenon ſoon ceaſes, and but a Oy little of and the 
the falt is decompoſed. Baum 
Both lime and barytes ſeparate ammoniac from the conver 
muriatic acid even cold. The ammoniac gas is in. the re 
ſtantly volatilized, if this ſalt be but triturated vi the ga: 
quick-lime ; and its ſmell makes a lively impreſſion ol ter, a 
the nerves. When this experiment is performed in now a 
cloſe veſſels, the ammoniac may be collected in water, moniac 
either in a gaſeous ſtate or diſſolved. As no au- lity of 
thor has given a particular explanation of the method WF ſucceſs 
of performing this operation, though modern improve- nious | 
ments have rendered it both accurate and certain, ve necks ; 
think ourſelves obliged to give a full OR of it in collate 
this place. | and dr 
| | A ſtone r. 


a mode 
* Every chemiſt knows of what advantage it is to 8 tom be 
time to time products preſerved i in a laboratory, more eſpecially ſol Wh amet 
tions of ſalts. When chance offers any curious facts to our obſem- gs 44 
tion, we ought always to note them down, that we may not loſe wit nas 
may be afterwards found of high importance, Thus have 1, many time with h 
ſeen cryſtals formed which I could not obtain by evaporation. It hap volatile 
pens too, that when phials are moved or uncorked, cryſtals are ſoa itic ſtat 
after depoſited ; for motion and the contact of the air are highly fe means 
vourable to the production of theſe, This note, though unnecelay Wl produc 
to thoſe who have been long employed in chemical purſuits, may bf 

of uſe to thoſe who are juft beginning to engage in lach ſudies 10 dan, 


W. 
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A mixture of ſtrong quicklime and very dry ammo- 
niacal muriate heated in a retort, with its extremity , 
immerſed into a bell-glaſs full of mercury, affords a 
large quantity of alkaline gas or ammoniac. It is now 
known why ſcarce any product is obtained, and the o- 
perator is expoſed to danger from the breaking of the 
veſſels, when ſuch a mixture is diſtilled in ballgons 
without a pneumato- chemical apparatus. Theſe cir- 
cumſtances ariſe from the rarefaction of the mixture, 
and the quantity of the ammoniac gas diſengaged. M. 
Baumé, having himſelf experienced part of thoſe in- 
conveniences, gives it as his advice to put water into 
the retort. This fluid abſorbs and carries off part of 


the gas; but as the gas is much more volatile than wa- 


ter, a great part of it is always loſt. Chemiſts who are 
now acquainted, with the ſtrong affinity between am- 
moniac gas and water, and with the amazing volati- 
lity of the gas, employ Mr Woulte's apparatus very 
ſuccelstully in performing this operation. This inge- 
nious proceſs conſiſts in fitting to a balloon with two 
necks an empty bottle, and joining to it two or four 


collateral bottles connected by ſyphons. Quicklime 


and dry powdered ammoniacal muriate are put into a 
ſtone retort, which is meant to be luted to the balloon: 
a moderate heat 1s then cautiouſly applied till the bot- 
tom become red-hot, and even begin to vitrify. The 
ammoniac gas being diſengaged by the lime, paſſes in- 
to the balloon and the bottles, unites with the water 
with heat, and forms in the firſt bottles what is called 
volatile ſpirit of alkali, in the ſtrongeſt and moſt cau- 
ſic ſtate in which it can poſlibly be obtained. By this 
means none of the ammoniac is loſt ; and beſides the 
product is very white and pure, and the operator is in 
ao danger en the vapour, or the burſting of the vel- 
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fels. Bucquet and I likewiſe found by a xidat many 
Lime ſlaked by expoſure to the air decompoſes, this fal 


nity than ammoniac with the muriatic acid. 


riatic acid from this ſalt, and enter themſelves into 
combination with the ammoniac, with which they hare 


two fixed alkalis decempoſe it. A double decompo. 
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experiments, that one part and an half of lime, inſtead 
of three parts which are uſually employed, are ſuſh. 
cient to decompoſe one part of ammoniacal muriate, 


as well as quicklime. The reſidue after this operation is 
calcareous muriate, which ſhall be hereafter examin- 
ed. This proceſs proves lime to have a greater aff. 


The two fixed alkalis, 'as well as lime, decompoſ: 
ammoniacal muriate, and diſengage the ammoniac in 
pure gaſeous form. Theſe, as well as lime, may be 
made uſe of to ſeparate ſpirit of alkali. But they are 
not uſually applied to that purpoſe in the laboratories; 
becauſe the uſe of them on that occaſion would render 
the proceſs much more expenſive, without affording 


any new advantage. 
The ſulphuric and the nitric acids ſeparate the mu- 


a ſtronger affinity. The reſidues are ammoniacal ſul. 
phate and nitrate. 

' Scarce any of the alkaliy - neutral ſalts acts upon 
ammoniacal muriate; none but thoſe which are form- 
ed by the combination of'-the carbonic acid with the 


ſition and combination takes place on ſuch occaſions, 
In fact, while the muriatic acid unites with the fixed 
alkalis to form muriate of potaſh or of ſoda, the carbo- 
nic acid ſeparated from the alkalis meeting with the 
ammoniac, at the ſame time left in a ſeparate ſtate, forms 
ammoniacal carbonate, which is ſublimated and form- 
ed into cryſtals that are found ſcattered all over the 
inner fides of the balloon. In performing this oper 


tion, one part of pou or toda, which muſt be very 
dry, 
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dry, is mixed with another of ſublimated ammoniacal 
muriate in powder. This mixture is put into a ſtone 
retort, to which a large balloon, or rather a glaſs eu- 
curbite, muſt be fitted; and fire is now gradually ap- 
plied till the bottom of the retort be made red-hot. A 
white falt in fine cryſtals paſles by ſublimation into 
the cucurbite, (which is ammoniacal carbonate). A 
little water paſſes at the ſame time, and the reſidue is 
muriate of potaſh, or of ſoda, according as the one or 
the other of thoſe fixed alkalis was employed. By this 
means we obtain a very conſiderable quantity of the 
ſalt, equal to no leſs than two-thirds of the ammonia- 
cal muriate which entered into the mixture. This 
phenomenon induced Duhamel to think that a little 
fixed alkali eſcaped along with the volatile. It is eaſy 
to underſtand, ſince modern experiments have thrown 
light on this theory, that what gives on this occaſion ſo 
conſiderable a quantity of the ſublimated ſalt is the u- 
nionof the carbonic acid ſeparated from the fixed alkali, 
with the ammoniac. 'Fill of late, however, this concrete 
volatile alkali was always thought to be the pureſt ; 
and to it were aſcribed the properties of cryſitallizing 
and efferveſcing with alkalis ; while that obtained by 
lime, which is pure volatile alkali, was thought to be 
a falt that had been altered, and in part decompoſed. 
From this we ſee what new light the diſcoveries of Dr 
Black have thrown on the nature of ſaline matters; and 
we cannot help ſaying that they have rendered che- 
miſtry quite a new ſcience. 

Ammoniacal muriate is applied to various purpo- 
ſes, In medicine it is adminiſtered internally as a 
diſcuſſive in obſtructions and intermittent fevers, &c. 
in doſes of a few grains. Externally applied, it is a 
powerful antiſeptic in gangrenous caſes, &c, &c. 

| ; It 
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It is uſed in many of the arts, more eſpecially in dye. 
ing and in metallurgy, when different metals are to 


be ſoldered together. Braziers uſe it to clear the 


ſurface of copper which they are going to cover with 


Species IV. Ammoniacal Borate. 


AMMONIACAL borate, or the ſaturated combination 

of the boracic acid with ammoniac, has not been yet 
examined by any chemiſt. I have made the follow! ing 
obſervations on ſome of its properties. 

I diflolved a quantity of very pure boracic acid in 
ammoniac, or cauſtic volatile alkali, till the ſubſtances 
appeared to be mutually and completely ſaturated: 
this ſolution I diluted in a little water, and then eva- 
porated in a ſand-bath about one half of this liquor. 
When cooled, it afforded a layer of cryſtals joined to- 


_ gether, and exhibiting on their ſurface polyhædral 


pyramids. This falt has a poignant urinous taſte ; it 
turns ſyrup of violets green, gradually loſes its cryſtalline 
form, and becomes brown by the contact of the air. 


It diffolves readily enough in water. Lime diſengages 


the ammoniac. 
Theſe are chief properties which I obſeryed on a 
firſt examination of it: but I have not yet made e- 


nough of experiments upon it to be __ acquainted 


with its nature. 
Ammoniacal borate 1s not applied to any uſe. 
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Species V. Ammoniacal Fluate, * © 


Ts ſalt, like the preceding, is ſcarce ſufficiently 
known- to be diſtinguiſhed by its peculiar properties 
from other ammoniacal falts. 

M. Boullanger agrees with Scheele, that the ſhoric 
acid when combined with ammoniac does not cryſtal- 
lize, but forms a jelly; which exhales vapours like 

thoſe of the muriatic acid, upon the addition of a por- 
tion of the ſulphuric. Neither of thoſe chemiſts has 
examined the other properties of this ſalt; but they had 
learned enough to enable them to diſtinguiſh DER 
the fluoric and the muriatic acids. 


Species VI. Ammoniacal Carbonate. 


We: give the name of ammomacal carbonate to a kind 
of neutral ſalt, which was formerly called concrete vo- 
latile alkali, but is actually a neutral ſaline combination 
of the carbonic acid with ammoniac. 

It does not exiſt in nature in a pure inſulated ſtate; 
but it may be obtained from almoſt any animal ſub- 
ſtance by the action of fire. It is likewiſe formed by 
the direct union of ammoniac with the carbonic acid, 
1. By ſhaking that alkali in the upper part of a veſſel 
containing fermenting liquor. 2. By cauſing the car- 
bonic acid to paſs into volatile ſpirit of alkali. 3. By 
pouring this acid into a veſſel, the ſides of which are 
wet with ammoniac diluted in water. 4. By a dire& 
combination of the carbonic acid gas with ammoniac 
gas above mercury; the two gaſeous ſubſtances in- 
lantly unite, a ſtrong heat is excited, and a concrete 

| 2, ſalt 


— 


ON 
— __——— = —_— l . 
" "4; * * * * 9 * F = f4 E 3 = 
2 ——_ $4, = 4 - 3 * bh * a be hs $4 A IN E ; "Tas 
l " — — - U * 8 * 
7 REL. 2 ppm — —— — —— 


— 3 


l 


* * 8 


Me + LI» mil 
Br —f—üj 


. 


— —w—_— — ya Wome-ga — - 2 - _ 
* 2 — [= CY "RY > — 8 2 — 


— 


— 


—— 


EET EE ES TI Ee POKER. 


ff = Er Was = 
L * — rh 

, * —_— e ASE Fong — 2 

— DD EE en nog Soo 

1 — . 


＋ n reg "vp 
— 


— > 
vg *. 
* 17 


— 
. 


y 
RET K. * AY 2 — * ** p s — = — - l 17 — AE = —_— 
— — g n : - — — r 2 — „ p — = ASS. + \ — © þ \ 
* UE — <q — 3 9 7 "ASI "LR DD I" Wa ASL oo, — oe ti om K —— 2 x - es * = 7 = = i 
. aa; x % q - N * = a>" 2 N 3 * * s 8 A * s rag w , 22 : . *— by — 
— e * 8 ” a a IA * «#454 22 r 13 — 5 * — 6 n — PIE 2 
8 — 2 FA JI . 2 N ** 2 N * 9 „ — . . 3 6 — Py > IT" A 8 mo * * Ct, * 
a h 2 —— A : — re . A — - Y —— 2 — — EC 3s. 4 « —""_ * — 
5 8 =" * ns — — n a —＋ 2 — en” ano 2. — w — : = f — : — 4 IRE 5 — 5 * 
> 8 a x — 7 8 N 0 3 I. . — 4 _ y - 2 
0 * { N * — 5 E N ' 
p * : rr i . 4 
N G 2 


IT 


* 


Lets — "4. 


1 ow -- I 
e wy Der 


| Salts, | 


Mlt-is formed on the fides of the glaſs in which the 


mixture is made up. In all of theſe caſes ammoniacal 
carbonate is inſtantly formed in cryſtals. The ſame 
falt is likewiſe obtained by decompoſing ammonitcal 
muriate with carbonic neutral falts n a baſe of 
potaſh or ſoda. 

Ammoniacal muriate may be cauſed to aſſume a re- 
gular form. Its cryſtals appear to be priſms with a 


number of ſides. Bergman calls them octobhædron 


with four of their angles, truncated. M. Rome de 
Lille mentions his having ſeen this falt in groupes of 
ſmall tetrabzdral-priſms, terminating at the upper ex- 
tremity in a dihedral ſummit. 

Its taſte is urinous, but much weaker than that of 
pure cauſtic ammoniac ; its ſmell, though not unlike 


that of ammoniac, is allo much fainter ; it communi- 
cates a green colour to ſyrup of violets. It may here be 


proper to obſerve with reſpect to the laſt- mentioned 
property, that the carbonic is not the only acid which 
does not abſolutely deſtroy the characters of ſuch alka- 


lis as it is combined with; and that there is no rea- 


fon on this account to refuſe the name of neutral 
falts to alkalis ſaturated with this weak acid; for the 
boracic acid 1s of the ſame character, as to its effects on 
alkalis; and no chemiſt has ever intimated a doubt 
whether borax be a neutral ſalt. 
Ammoniacal carbonate is very volatile, the leaſt heat 
being ſufficient to ſublimate it entirely, If regularly 


cryſtallized, it begins to liquefy when heated, with 
the help of the water to which it owes its cryſtalline 


form. But it is volatilized nearly at the ſame time; 


which renders it almoſt impoſſible to obtain this ſalt 


very dry and regularly vryſtallized. 
It diſſolves very readily in water, producing cold at 
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the inſtant of its folution, like all other cryſtallizing 
neutral ſalts. This property alone, plainly diftinguiſh- 
ing it from pure ammoniac, which on- the contrary 
produces a confiderable heat when it combines with 
water, might be ſufficient to claſs ammoniacal carbo- 
nate among the neutral ſalts. Two parts of cold water 
diſſolve rather more than one of this ſalt; warm wa- 
ter diſſolves more than a quantity equal to itſelf in 

weight. But, as the heat of boiling water diffipates 
it, we cannot adopt this method of cryſtallizing it, 
without running the riſk of loſing a conſiderable 
part. 

It becomes Goovewrlat moiſt when Gs to the air, 
and is the more liable to this when not enim ſatu- 
rated with the carbonic acid. 

Neither ſiliceous nor aluminous earth acts upon it 
any more than on the other neutral ammoniacal ſalts. 
Magneſia decompoſes it but very feebly. Lime has 
a ſtronger affinity than ammoniac with the acid, and 
decompoſes this as well as other neutral ſalts. Lime- 
water poured upon a ſolution of the ammoniacal carbo- 
nate, immediately gives a precipitate, and a ſtrong ſmell 
of cauſtic ammoniac 1s at the ſame time diffuſed a- 
round. The lime ſeizing the carbonic acid, forms 
with it chalk or calcareous carbonate, which is precipi- 
tated, and the ammoniac is ſeparated. Quicklime, tri- 
turated with ammoniacal carbonate, inſtantly diſenga- 
ges the ammoniac in a gaſeous form. The cauſtic am- 
moniac may be obtained from this mixture by putting 
it into a retort accommodated with Woulfe's apparatus, 
juſt as the volatile alkali is obtained from ammoniacal 
muriate diſtilled in the ſame manner. This decom- 
polition proves lime to haye a greater affinity than am- 

3 moniac 
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moniac with the carbonic acid, 28 well as with the 0. 
ther acids. 

Phe fixed alkalis decompoſe PATTEN carbonate | 
28 well as lime, by ſeparating the pure ammoniac, and 
combining with its acid. _ 

Laſtly, the ſulphuric, the nitric, the muriatic, and 
the fluoric acids, have more affinity with ammoniac 
than the carbonic acid. When any of theſe acids iz 
poured on ammoniacal carbonate, it produces a lively 
efferveſcence by diſengaging the carbonic acid. If this 
decompoſition be performed in a long ftrait veſſel, 
certain evidence may be obtained of the preſence 
of the carbonic acid, by immerſing into it a taper, 
which is inſtantly extinguiſhed, —tincture of turnſol, 
which aſſumes a red colour, —or lime- water, which is pre- 
cipitated. Theſe decompoſitions of ammoniacal carbo- 
nate by lime and the fixed alkalis, - which by ſeizing the 
acid, ſeparate the ammoniac, and by the acids, which 
by uniting with the aikali, diſengage the carbonic acid, 
ſhow clearly the peculiar nature of ammoniacal carbo- 
nate. Bergman found by accurate experiments, that a 
quintal of this ſalt in cryftals contains forty-five parts 
of carbonic acid, forty of ammoniac, and twelve of wa- 
ter. As this falt contains more of the acid than car- 
bonate of ſoda, and carbonate of ſoda more than car. 
bonate of potaſh, that ingenious chemiſt concludes, 
that the weaker the alkaline baſe, ſo much the more 
acid is requiſite to ſaturate it. The boracic acid does 
not decompoſe ammoniacal carbonate cold; but when 
a hot ſolution of the boracic acid is poured on this ſalt, 
a very diſcernible efferveſcence is produced. The car- 
bonic acid then diſengaged may be collected by the 


uſual means; and what + is found at the bottom of * 
veſſ 


& 


is genuine ammoniacal borate, This experiment, 


which I have often repeated, confirms Bergman's ob- 


ſervation, that heat modifies or changes the laws of elec- 
tive attraction. | 
Ammoniacal carbonate does not act on perfect neu- 
tral ſalts. But we will hereafter ſee that it decompo- 
ſes calcareous neutral ſalts by the way of double affi- 
nity, which pare cauſtic ammoniac does not. This fine 
diſcovery of Black's explains the reaſon of what the 
chemiſts had long aſſerted, that ammoniac has a greater 
affinity than calcareous earth with the acids. 
Ammoniacal carbonate is uſed in medicine as a ſu- 
dorific, an anti-hiſteric, &c. It is mixed with ſome 
aromatic matters. It has been conſidered almoſt as a 
ſpecific in the cafe of a viper's bite ; but the Abbe 


Fontana with good reaſon oppoſes that notion. Many 


have adviſed the uſe of ammoniacal carbonate or con- 
crete volatile alkali in venereal complaints; but expe- 
rience has not yet determined certainly how far it is uſe- 


ful in fuch caſes. All that we know concerning the ap- 


plication of this falt in the medical art 1s, that it is pur- 
gative, inciſive, diuretic, diaphoretic, and diſcuſhye 
and that it acts powerfully in all diſtempers ariſing 
from the thickening of the lymph, ſuch as venereal 
misfortunes, coagulations of milk, ſcrophulous ſwell- 
ings, &c. 


It is given in doſes of a few grains in certain drinks, 


or in pills mixed with opium. 
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| Genus III. Calcareous Neutral Salts; 
Spectes I. Sulphate of Lime, Selenite, br Gyp 722 


HE combination of the ſulphuric acid with lime 

is properly calcareous ſulphate, but is commonly 
known by the name of /elenite, plaſter, or gyþſum. This 
falt abounds in nature. It is often found in vaſt banks 
or layers ; as for inftance at Montmartre near Paris. At 
that place whole mountains are filled with ſtrata of 
ſelenite or plaſter, covered over with a kind of ar- 
gillaceous marl, which is almoſt always found with it. 
As this ſalt has but very little taſte, and is ſcarce 
foluble, naturaliſts have long conſidered it as a ftony 


f 


ſubſtance; and they have diſtinguiſhed it into many 


varieties, according to its various degrees of purity, 
and the various forms under which it appears. We ſhall 
mention the chief of thoſe varieties. 
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1. Calcnregus dpd, or ſlenit in rhomboidal 
plates. 5 

It is tranſparent like ice: the pieces which are 
ſhown in cabinets of natural hiſtory are irregular; but 
they always ſplit into rhomboidal plates. Such are thoſe 
at St Germains and Lagny, &c. 

2. Cuneiform calcareous ſulphate or ſelenite; or in 
the form of arrow-heads. 

It conſiſts of two ſcalene triangles joined in the 
middle, each of which, as M. dela Hire has obſerved, 
conſiſts of triangular plates. This ſtone is called laps 
ſpecularis, or tale of Montmartre. 

3: Calcareous ſulphate or ſelenite in decahædral 
rhomboids. 

Of this kind is that fount i in the quarries of Paſly. 

4. Calcareous ſulphate or ſelenite in decahzdral 
priſms. | 

This confiſts of hexahædral priſms, terminating in 
dihedral pyramids, or in a concave angle. It is found 
in Switzerland, &c. | 

5, Calcareous ſulphate or ſelenite in cock's combs, 
from Montmartre. 

Theſe are collections of ſmall iti cryſtals, diſy 
poſed obliquely one beſide another. They arg formed 


by the nnion of the arrow-heads, of Ines” we have 


ſpoken under the ſecond variety. 

6. Silky or ſtriated calcareous ſulphate or ſelenite, 
filky gypſum of China. 

It is found in Franche-Comté, Angoumois, K. It 
is in the form of very fine priſms, bundled together, 
uſually bright and gloſſy like ſatin. It is very difficult 
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to diſtinguiſh | in this the rhomboidal plates, which ate 
obſerved in all the other varieties. | 

* Calcareous ſulphate, common gypſum, or plaſter. 
ſtone. 5 
This ſubſtance is of a 1 white colour, ſpangled 
with ſmall ſparkling eryſtals, which may be eaſily ta. 
ken out with a knife. It is found in ſtrata; and moſt 
of. the mountains about Paris conſiſt of . We will 
afterwards underſtand that this is not pure ſelenite, 
and does not make good plaſter till after being mixed 
with another earthy ſalt. 

8. Calcareous ſalphate in the Ton of alabaſter, or 
gypſcous alabaſter. 

This is a fort of olaſter-ſtone, 1 and apparent. 
= of an. earlier formation than the laſt deſcribed ; from 
which it differs only as being half cranfoaredt, and 
conſiſting of ſmall layers, as is obſerved of ſtalactites. 


There is a great deal of it found at Langry near Paris. 


This is one of the whiteſt kinds, and is ſometimes 


veined or {potted with yellow, grey, violet, or black 


ſpots. 

9. Calcareous ſulphate, ſelenite, common gypſum, 
or gypſeous alabaſter, coloured, veined, ſpotted, cloud- 
ed, and punctuated: 

This mixture of colours ſhows the enite to be con- 
taminated with ſome extraneous colouring matter, 
The colours of this earthy ſalt are almoſt always occa- 
ſioned by iron in various ſtates. 

Calcareous ſulphate is likewiſe found diſſolved in 
water, as for inftance in the wells of Paris; but never 
pure, and always combined with ſome other earthy 
falt, having lime or magnefia for its baſe. 


We have already mentioned that calcareous ſulphate | 


was long taken by naturaliſts for a ſtony ſubſtance, They 
thought 
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thought it conld: not be a ſalt, as velit apparently in- 


fipid and inſoluble : but it actually communicates a a 


peculiar ſapidity to water,. which is very ſenſible in the 
ſtomach. Crude water, or water impregnated with ſe- 
lenite, affects the ſtomach with a certain cold and hea- 
vines. As to its ſolubility ; the form, ſize, tranſpa- 
rency, quantity, and ſtrata, of the cryſtals of calcare- 
ous ſulphate, in many places, and particularly all around 


ſolved in water, and afterwards depoſited by that 
fluid. 


fire, loſes the water of its cryſtals, and when ſuddenly 
expoſed to a ſtrong heat decrepitates: it then aſſumes 
a rough white appearance, and becomes very friable. 
Under this form it is called fine plaſter. When mixed 
with water, it admits of being wrought into a paſte, 
of which very white and beautiful ſtatues are caſt in 
moulds. But as this plaſter ſoon dries, retaining but 
very little water, the ſtatues are apt to break underithe 
lighteſt blow, If the fire be continued after calcare- 
ous ſulphate is reduced to a white powder, it melts at 
length into a kind of glaſs. But to produce this effect, 
the molt intenſe heat is requiſite, ſuch as that ef por- 
celain furnaces, or the focus of a burning-glaſs. Meſſrs 
d' Arcet and Macquer accompliſhed the melting of 
calcareous ſulphate. M. Macquer has obſerved, that 


burning-glaſs, ſo as that the light may fall on its po- 
liſhed ſurfaces, it only becomes white ; but when its 


| man's blow. pipe, or a flream of vital air poured on a 
| burning coal, likewiſe melts it. 

Calcareous ſulphate becomes ohoſphotic when laid 
H h 2 an 


Paris, ſhow plainly that it. muſt have been once diſ- 


Calcareous ſülpbate. when expoſed to the action of 
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when cuneiform ſelenite is expoſed to the focus of a 


edges are expoſed, it inſtantly melts and boils. Berg- 
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ſolution of barytes be poured into water containing a 


Falls. 


on hot iron; and this property is common to all cl. 
careous ſalts. We have ſeen that lime likewiſe dil. 


plays it, when ſlaked. 


Calcareous ſulphate ſuffers no very obſervable altera. 
tion from the action of air; yet when expoſed to the 
open atmoſphere, the ſparkling and poliſhed plates of 


this earthy neutral ſalt loſe their luſtre, aſſume the va. 


riegated colours of the rainbow, ſplit into laminæ, and 
at length waſte away. But theſe phenomena are 
owing to the joint influence of heat, water, and air, 
Calcareous ſulphate diſſolves in water, though flow. 
Iy and infenſibly. According to the chemiſts of Dijon, 
about 500 parts of water are requiſite to diſſolve one 
of this earthy ſalt. Warm water diſſolves it not in a 
greater proportion. We cannot obtain by evaporating 
this falt cryſtals reſembling thoſe of nature; on ſuch 
occaſions, as the boiling liquor is gradually evaporated, 


ſmall ſcales or needles are precipitated. The ſeales or | 


plates obtained by evaporating a ſolution of calcareous 


| ſulphate are uſually ſparkling, and when narrowly 


examined appear to be formed of very fine needle 
joined longitudinally. 

Barytes, having a greater affinity than lime with the 
fulphuric acid, decompoſes calcareous ſulphate. It # 


portion of this ſalt, ſtriæ of barytic ſulphate are mſtan- 
taneouſly formed, 

The fixed alkalis likewiſe decompoſe this ms 
falt. When cauſtic fixed alkali is poured into a folu- 
tion of calcareous ſulphate, a white precipitate is pt 
duced in mucilaginous ftakes, which are foon accu 


lated at the bottom of the veſſels, and eaſily diſtin. 
guiſhed to be quicklime by various means; and amon; 


others, becauls much water is requiſite to diffolve * 
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If the incumbent liquor be evaporited, the reſidue af. 
ter evaporation 1s ſulphate of potaſh or of foda, ac- 
cording as vegetable or mineral alkali was made ule of 
on the occaſion. 

As ammoniac has not ſo ſtrong an affinity with any 


of the acids as lime, it is unable to decompoſe calcare- 
ous ſulphate when that ſalt is very pure, and the am- 
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moniac made uſe of very cauftic : but if water in which 

calcareous ſulphate 1s diſſolved, contain ſome other ſalt | 
with a baſe of magneſia or aluminous earth, ſuch as, | | 
for inſtance, the wells at Paris, ammoniac effects a pre- 
cipitation of it. To fucceed in this experiment, we 1 


muſt diſſolve calcareous ſpar in pure ſulphuric acid, 
and dilute that ſulphate of lime in diſtilled water. 

Cauſtic ammoniac poured into ſuch a ſolution, or, what 
is ſtill better, ammoniac gas cauſed to paſs through it, 
produces no precipitate. 

Carbonate of potaſh and calcareous ſulphate mutual- 
ly decompoſe each other. When theſe ſubſtances are 
mixed, a double decompoſition and combination take 
place, The ſulphuric acid forfakes the lime, in order 
to form ſulphate of potaſh by uniting with the fixed 
alkali; and the carbonic acid being ſeparated from the 
potaſn combines with the lime to form caicareous car- 
bonate, which is well known under the name of 
chalk. | 

Carbonate of ſoda "likewiſe decompoſes calcareous 
ſulphate, and is decompoſed in its turn. Sulphate of 
ſoda is formed on this occaſion by the combination of 
the ſulphuric acid with mineral alkali ; and calcare- 
ous carbonate or chalk by the combination of lime with 
the carbonic acid. 

Ammoniacal carbonate decompoſes calcareous ſul- 
phate by a double affinity. The fulphuric acid tends 
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to unite with the ammoniac ; while the lime is attra@. 


486 „ 


ed by the carbonic acid, with which it has a great af. 
finity, and by combining wh it forms a precipitate of 


Chalk. 


- This decompoſition 18 very diſcernible ; ; and Dr 
Black's diſcoveries have given a very ſatisfactory ex- 
planation of the cauſe by which it is produced. And 
if a mixture of the ſolution-of calcareous ſulphate and 
cauſtic ammoniac be for ſome time expoſed to the air, 
though it were at firſt perfectly tranſparent, its ſurface 


ſoon appears clouded, in confequence of the carbonic 


acid being precipitated from the atmoſphere, and gi- 


* 


ving riſe to a double affinity. 


The ſame phenomenon 
may be produced by cauſing a few bubbles of this ga- 


zeous acid to paſs into the liquid. As concrete vola- 


tile alkali, or ammoniacal carbonate, was formerly 
thought to be pure volatile alkali, —Geoftroy, believing 
that this alkali actually gave a precipitate from calcare- 
ous ſulphate, concluded it to have a greater aflinity 
than lime with the ſulphuric acid. 

Many combuſtible matters, with the help of heat, 
decompoſe calcareous ſulphate. Coal from vegetable 
ſubſtances, having a greater affinity. than ſulphur with 
the oxigenous principle, robs the ſulphuric acid of that 
part of its compoſition. The carbonie acid is diſen- 
gaged on this occaſion; and the ſulphur ſeparated from 
the ſulphuric acid uniting with the lime, forms what 
is called calcareous hepar or liver of lime, to which ve 
will, in future, give the name of ſulphure of lime.. 

The varieties of cryſtallized calcareous ſulphate are 


carefully preſerved in natural hiſtory collections. When 


calcined and wrought in water, it is uſed in caſting 
ſtatues, &c. Various handſome pieces of ornamental 


furniture are formed of gypſeous alabaſter, cut and 
| poliſhed, 


_ poliſhed... how: affords fine blocks for that. Puts 
pole. 
Plaſter-ſtone is one of the ak uſeful matters in na- 
ture. It is a mixture of calcareous ſulphate and cal- 
careous carbonate or chalk. When expoſed to the ac- 


tion of fire, the calcareous ſulphate loſes the water of 


its cryſtallization and the chalk its acid. Burnt plas 
ſer is therefore a mixture of quicklime and calcareous 
ſulphate without water. If water be poured on this 
ſubſtance, the lime eagerly abſorbs it, giving out heat. 
The fetid odour which is felt when burning plaſter is 
extinguiſhed, is occaſioned by the ſulphur produced 
by the decompoſition of the ſulphuric acid by the ani- 
mal or vegetable carbanaceous matters which are al- 
ways found to exiſt in plaſter-ſtone. The ſulphur then 
ſeparated forms a kind of ſulpbure, or liver of ſulphur, 
from which the diſagreeable ſmell proceeds. When 


the lime has abſorbed enough of water to make it paſte, _ 


it includes a portion of calcareous ſulphate, which, at- 
tracting part of the water, cryſtallizes in the midſt of 
the paſte. The lime becoming gradually dry, acquires 
a ſolid conſiſtency, with the help of the cryſtals of cal- 
careous ſulphate, and forms a kind of mortar which is 
called plaſter. From what has been here ſaid, it may 
be underſtood why plaſter muſt be burnt to a certain 
degree and no farther. When not ſufficiently burnt, 

it does not unite with the water, becauſe the lime is 
not quick enough: when too much burt, the lime 
unites with the calcareous ſulphate to form an indiffer- 
ent ſpecies of vitreous frit which cannot combine with 
the water; this is called burnt plaſter. It may be 
likewiſe underſtood, that. the reaſon why plaſter loſes 


its qualities when expoſed to the air, is the gradual 


flaking of the-lime. When calcined anew, it regains 
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its original properties. Laſtly, it is eaſy to ſee why 
plaſter i is preſerved unchanged in dry hot places, and 
why in damp ſituations it waſtes gradually away in 
ſcales or plates. In the laſt of theſe caſes, calcareous 
. ſulphate, which is ſoluble in water, gradually loſes its 
conſiſtency and cryſtalline form. It is this ſolubility 
that diſtinguiſhes plaſter from mortar, the fandy baſe 
of which is proof againſt the attacks of water. Plaſter 
is on this account unfit for uſe in places containing 
water, ſuch as reſervoirs, and other works of a ſimilar 
kind ; -nor does it retain its hardneſs in low or ſubter. 
, Faneous places, | | 


Species II. Calcareous ! 


Caicaxzors nitrate, or the ſalt reſulting from the com- 
bination of the nitric acid with lime, is far from being 
ſo copious in nature as calcareous ſulphate or ſelenite. 
It i is found only in ſuch places as afford alkaline nitre. 
It is formed on the ſides of walls, in places inhabited 
by animals; it is found likewiſe in putrefying animal 
matters, and in ſome mineral waters. But as it dif- 
ſolves very readily, and even deliquiates, it is diſſolved 
as faſt as formed ; and from this circumſtance, it exiſts 
in large quantities in mother-water of ſaltpetre. 

When regularly cryſtallized by a proceſs which we 
are hereafter to deſcribe, it exhibits ſolid priſms of fix 
faces, pretty much like nitrate of potaſh, and termina- 
ting in dihzdral pyramids, It is but ſeldom obtained 
in ſo regular a ſhape, but uſually in ſmall needles, ad- 
hering together, and of an indeterminate form. 


The taſte of this ſalt is bitter and diſagreeable, very 
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different from that of calcareous ſulphate. It even 


taſtes ſomewhat freſh, like nitrate of potaſh. 
It eaſily liquefies in the fire, and becomes ſolid by 
cooling. If taken into a dark place, after being thus 


heated, it becomes luminous; and in this ſtate it is 


called Baldwin's phoſphorus, Balduinus. It exhibits 
the ſame phænomenon hen put on a red iron. When 
thrown on burning coals, it liquefies and detonizes 
ſlowly, in proportion as it becomes dry. Calcareous 
nitrate, when long heated, loſes its acid, which is de- 
compoſed by the action of heat. When this operation 


is performed in a retort, the extremity of which enters 


a bell-glaſs full of water, a product of vital air is ob- 
tained, and towards the end of the operation azotic 
gas. The reſidue is lime, in combination with a cer- 


tain quantity of nitrous acid, if only a moderate fire 


has been employed, and that for a ſhort time. But 
ſtrong quicklime may be obtained by this proceſs, if 
extreme violence of fire be applied and continued long 
enough to effect a total decompoſition of the nitrous 
acid. This decompoſition of the acid 1s preciſely the 
ſame with that which is effected by the diſtillation of 
nitre of potaſh, as we have ſhown 1 in the hiſtory of that 
neutral ſalt, | 
| Calcareous nitrate attraQs very rapidly the moiſture 
of the atmoſphere. And it muſt therefore be kept in 
very cloſe veſſels when we wiſh to preſerve it in cry- 
ſtals; it even waſtes away very quickly if the mouths 
of the veſſels be too often unſtopped. Fee 
This falt diffolyes very readily in water. No more 
than two parts of that fluid, even cold, are requiſite 
to diſſolve one of calcareous nitrate : boiling water diſ- 
lolves a quantity more than equal to itſelf in weight. 
To obtain this ſalt in cryſtals, we mult evaporate the 


i9ution, and when it acquires nearly the — 
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of ſyrup ſet it aſide in a cool place: it then forms ve. 
ry long priſmatic-cryſtals, which are uſually bundled 


together in needles diverging from a common centre. 
When a ſolution of calcareous nitrate, not juſt & 
much evaporated as the laſt, is expoſed to a dry warm 


temperature, it at length forms more regular priſms, 
like thoſe which were delenbed. at the beginning of 


this article. 


Sand and clay decompoſe calcareous nitrate, and ſe- 
parate the acid. | 

Barytes, according to Hannon, 8 this 
ſalt, as well as calcareous ſulphate: magneſia produ- 
ces no ſenſible alteration on it. M. de Morveau has 
obſerved, that lime · water poured on a ſolution of cal. 
careous nitrate produces a precipitate. He aſcribes 
this effect to the phlogiſton of quicklime, which, in his 
opinion, has a greater affinity with the nitrous acid 
than with lime. Unluckily that chemiſt did not exa- 
mine the nature of the precipitate, otherwiſe he muſt 
certainly have obtained ſome farther knowledge con- 
cerning the phænomena of this curious experiment, 
M. Baume had before obſerved, that lime water 


* 


of argillaceous earth contained in the ſpar. This ef. 
fect muſt depend either on a little magneſia, or on the 
avidity with which eee nitre abſorbs the water 
from the lime. 

Ihe fixed alkalis attract the nitric acid from calca- 
reous nitre, and by that means precipitate the lime. 
Pure ammoniac does not decompoſe this falt any more 
than, ſulphate of lime and the other calcareous falts 1 in 


general. 


The fulphuric diſengages the, nitric acid from "i 
| alt 
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falt with efferveſcence. The acid thus diſengaged 


may be obtained in a receiver in the ſame way as 


common nitre. The ſulphuric acid, when poured in- 
to a ſolution of\ calcareous nitrate, gives immediately 
a precipitate of ſulphate of lime, leaving the nitric acid 
free and ſeparate in the liquor. We are as yet igno- 
rant in what manner the other acids act upon this 
ſalt. 

Calcareous nitrate decompoſes ſulphuric alkaline 
neutral ſalts. The reſult of this decompoſition is ſul- 
phate of lime and nitre-of -potaſh or ſoda. Ammonia- 
cal ſulphate, too, when mixed with a ſolution of cal- 
careous nitrate, gives ammoniacal nitrate and ſulphate 
of lime. The laſt of theſe ſalts being ſcarce ſoluble, is 
precipitated at the inſtant of the mixture; which eſta- 
bliſhes the certainty of this double decompoſition be- 
yond a doubt. 

Carbonate of potaſh likewiſe diſſolves, ads is in its 
turn diſſolved by, calcareous nitrate, This double de- 
compoſition gives nitrate of potaſh, which remains diſ- 
ſolved in the liquor; and chalk or calcareous carbo- 
nate, which is precipitated. 

Carbonate of ſoda acts in the ſame manner on cal- 
careous nitrate, giving nitrate of ſoda, which remains 
diſſolved in the water,—and calcareous carbonate or 
chalk, which is precipitated. 

Ammoniacal carbonate likewiſe decompoſes this ſalt 
by double affinity. Ammoniacal nitrate and carbonate 
of lime are formed on this occaſion. | 

Sulphate of lime produces no alteration on calcare- 
ous nitrate 3 but when theſe two falts are found diſ- 
ſolved in the ſame water, as the firſt is ſcarce ſoluble, 
and the ſecond diſſolves very readily, they may be ſe- 

parated by cryſtallization. The ſulphate of lime is 

precipitated 
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precipitated at the firſt, and the calcareous nitrate does 
not cryſtallize till the liquor be greatly condenſed: by 
cooling. ; 8 

Calcareous nitrate is applied to no uſe. It might be 
uſed in medicine as à very active diſcuſſive; and 


ſome medical chemiſts relate their having uſed it with 
ſucceſs, though they were not much acquainted with 


its properties. 


Species III. Caleareous Muriate: 


Carcartous muriate, the. ſalt formed by the com- 
bination of the muriatic acid with lime, which was 
formerly known by the improper name of fixed /al an- 
moniac, oil of lime, &c. abounds wherever muriate of 
ſoda is found, more eſpecially in ſea-water, to which 
it communicates its aerid bitter taſte ; which was for- 
merly afcribed to bitumen, ſuppoſed to be contained 


in the water. But it is never pure in that fluid, be- 


ing always mixed with muriate of magneſia. In order 


to procure calcareous muriate very pure, we muſt 


make a direct combination of the muriatic acid with 

This falt, when dry and ſolid, appears in priſms 
with four ſtriated faces, terminating in very ſharp- 
pointed pyramids. It has a ſalt and very diſagreeable 
bitter taſte. When expoſed to the action of a mode- 


rate fire, it liquefies by means of the water of its cry- 


ſtals, and becomes fixed by cooling. When expoſed 
to a ſtronger fire, it ſuffers ſcarce any alteration. M. 
Baume has obſerved, that on this occaſion 1t does not 


| loſe its acid. When put on a red ſhovel, it becomes 


4 | luminous; 


Faun, „ 
mib ; on which account it is called Homberg p 


phoſphorus. 
That portion of akin muriate which remains 
in the retort after the decompoſition of ammoniacal 


muriate by lime, is called fixed ſal ammoniac. It melts 


into a kind of frit, of a light late grey, without giving ; 


out any muriatic acid, even though expoſed to a de- 
gree of heat ſufficient to vitrify the ſurface of the re- 
tort, This frit gives fire with ſteel; and when rubbed 
in the dark with a piece of the fame meta], gives out 


phoſphoric ſparks. 
It is to be obſerved, that this faline . uſually 


contains more lime than what is requiſite for the ſa- 


turation of the muriatic acid; becauſe more than the 
neceſſary quantity of lime is employed to decompoſe 
ammoniacal muriate. This reſidue, no doubt, owes 
its property of affording an hard vitreous frit to its 
containing an extraordinary quantity of lime; for 
otherwiſe the frit would ſurely at length acquire moi- 
ſture and ſuffer alteration when expoſed to the air. 
Calcareous muriate, when it contains no extraordinary 
portion of lime, never aſſumes that degree of hardneſs 
_ which diſtinguiſhes this ae nor diſplays any phoſ- 
phoric powers. 
Pure calcareous muriate, when expoſed to the air, 
rapidly attracts moiſture, and waſtes entirely away by 
deliquium. It muſt be kept in a well ſtopped veſſel 
when we with to preſerve it in its cryſtalline form. 
This ſalt diſſolves very readily in water, —about a 
part and an half of the fluid being ſufficient to diſſolve 
one part of calcareous muriate. Warm water diſſolves 
a portion more than equal to itſelf in weight. If this 
ſolution be evaporated till it acquire the conſiſtency 


ot ſyrup, and then left to cool flowly, it cryſtallizes in- 
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to tetrahedral priſms, ſeveral inches in length, and 


placed in the diſpoſition of radii, diverging from 4 


dommon centre. | We may obſerve, that this is almoſt 


invariably the form of all calcareous ſalts. When the 


liquor is too much evaporated, or too haſtily cooled, 


it becomes a co ns mals ſet with ſharp points on 


the ſurface. 
A ſolution of calcareous muriate evaporated to 45 


degrees of M. Baumé's areometer, and then expo- 


ſed to cold in a bottle, depoſites very regular, and of. 
ten very large, priſmatic cryſtals. Sometimes when 
this ſolution is ſhaken before being cryſtallized, it is 
ſuddenly formed into a very ſolid maſs; at which in: 
ſtant it gives out a great deal of heat. 

Barytes, according to Bergman's experiments, ha- 
ving a greater affinity than lime with the muriatic acid; 


decompoſes calcareous muriate. Lime and magneſia 


produce no alteration on this falt. 


The fixed alkalis precipitate the lime. If the two 
| liquors be concentrated, the lime, abſorbing the ſmall 
portion of water which they contain, forms almoſt in- 


ſtantaneouſly a jelly which ſoon becomes quite ſolid. 
This experiment is called a chemical miracle; becauſe 


it exhibits two fluids paſſing ſuddenly into a ſolid ſtate. 


But it does not ſucceed well except with a ſolution of 

carbonate of potaſh and ſoda ; for the pure cauſtic al- 

kalis precipitate the lime in too divided a ſtate. 
Cauſtic ammoniac does not decompoſe calcareous 


muriate ; for it has not ſo great an affinity as lime with 


the muriatic acid: a fact which proves that ammonia- 


cal muriate may be completely n od this ſa- 


lino-terreous ſubſtance. 
The ſulphuric and the nitric acids diſengage the 
muriatic acid from this falt with efferveſcence 3 and 
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with a diſtillatory apparatus, the acid might be ob- | 


tained from this falt in the ſame manner as from mu- 
riate of ſoda. The diſtillation of this earthy ſalt with 
the nitric acid gives the nitro- muriatic acid, or aqua 
regia, becauſe of the volatility of the two acids. 


Calcareous muriate decompoſes ſulphate of potaſti 


and ſoda. The reader may obtain the fulleſt convic- 
tion of the truth of this fact by mixing ſolutions of 


theſe ſalts. A precipitate is immediately produ- 
ced, which may be diftinguiſhed to be ſulphate of - 


lime. The incumbent liquor contains muriate of ſoda 


or potaſh, which may be obtained by evaporation ; . 
nay, even the taſte of the liquid is a proof of its exiſt- 


oo EE on © | 
Carbonate of potaſh or ſoda likewiſe decompoſes 


calcareous muriate. Two decompoſitions and two 


combinations take place on ſuch occaſions. The mu- 


riatic acid contained in the latter ſalt, deſerting its 
baſe, combines with the potaſh or ſoda to form muri- 
ate of potaſh or ſoda, which remains diſſolved in the 
liquor; and the carbonic acid likewiſe forſaking the 
fixed alkalis and combining with the lime, forms a pre- 
cipitate of chalk or calcareous carbonate. If carbonate 


of potaſh or of ſoda be diſſolved in a very ſmall quan- 


tity of water, and the ſolution of calcareous muriate 
be at the ſame time concentrated, the mixture becomes 
thick and gelatinous. It then aſſumes greater conſiſt- 
ency, and hardens into a kind of factitious ſtone, if the 
two ſubſtances be juſtly proportioned in the compoſi- 
tion. The firſt chemiſts who obſerved this phænome- 

non called it a chemical miracle. | 
Ammoniacal carbonate decompoſes calcareous mu- 
riate by a double affinity, in the ſame manner as cal- 
careous ſulphate and nitrate, The ammoniac com- 
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bines with the muriatic acid, forming ammoniacal mu- 
riate, which remains diſſolved in the liquor; while 
the carbonic acid combining with the lime, forms cal. 
careous carbonate, which is precipitated. „ 

If calcareous muriate and calcareous nitrate be di. 


ſolved: together in water, it becomes very difficult to : 
ſeparate them, - becauſe they are both cryſtallized by ſed; 
the ſame laws. But calcareous muriate and f ulphate yer 
may be eaſily obtained ſeparate ; for the laſt cryſtal. ract 
 lizing only by evaporation, leaves the calcareous mu- deci 
riate pure, and it then cryſtallizes by cooling. This dem 
obſervation is of ſome 1 importance; for theſe two ſalts cic 
are often found in ſolution | in the. ſame mineral wa- tord 
ter. and 
Calcareous muriate has not yet been applied to ma- caſt 
ny purpoſes. It exiſts in a large proportion in the ga- of 1 
bel ſalt, recommended in ſcrophulous caſes as a pur- tuall 
ging diſcuſſive; and I have already obſerved that ga- ving 
bel ſalt is indebted to it for part of its properties. I quor 


likewiſe obſerved that the ſtrong taſte of calcareous but 5 
muriate, and its tendency to ſolution, give us reaſon eie 
to expect very happy effects from it in all diſtempers 
in which an alteration of the humours is requiſite. It 


with its properties, and would preſcribe it in many of Theſe 

thoſe caſes in which the uſual diſcuſſives are found not poffib 

to act with ſufficient efficaey, eſpecially in inſtances Wl Ive 1 

when mercurial preparations cannot be ſafely admini- the ne 

ſtered. - I have already given the reſult of all my ex- then < 

perience concerning the nature of this diſcuſſive alt 

in a memoir inſerted among thoſe of the Royal Society 

of Medicine for the years FIND! ang 178 3. 80 
; Ta 

3 lime. 


” - Sat; 


Species IV. Calcareous Bordte. 


ths name may be given to the cbmblnation of the 
ſedative or botatic acid with lime. This ſalt has ne- 
yer been examined, though it be certain that the bo- 
racic acid is capable of combining with lime, as lime 
decompoſes borax of ſoda. The chemiſts of the aca- 


demy of Dijon have obſerved, that the concrete bota- 


cie acid, when treated in fire, with flaked lime, af- 
fords a matter whoſe parts adhete very feebly together, 
and take no hold on the erüeible. If this matter be 


caſt into water, it diſplays none of the chatacleriſties 


of lime; and this proves that a combination muſt ac- 
tually have taken place. M. Baume mentions his ha- 
ving ſatutated lime- water with ſedative falt: the l- 
quor when eyaporated in the air afforded no cryſtals; 
but yellowiſh pellicles, having a faint taſte of the bora- 
eie acid; Laftly, the academicians of Dijon digeſted 
on a ſand- bath a faturated. ſolution of this acid with 
laked lime: This folution, when filtered, gave a eo- 
pious white precipitate on the addition of fixed alkali. 
Theſe ſeveral experiments ſhow nothing more than the 


poſſibility of diffolving lime by the boracic acid, and 


give us no information concerning the properties of 


the neutral ſalt which reſults front the combination 


then effected. 


Species V. Fluor Shut, of Calcareous Fluate. 


Ts ſalt is a combination of the fluoric acid with 


lime. It abounds through nature. It is found more 
Yor L © — RS. eſpecially 


eſpecially in the 8 of mines, the exiſtence 


of which it always indicates. Hitherto it has been time 
conſidered as a ſtone, on account of its inſipidity, hard-. W roſe, 
neſs, and inſolubility. It is called ar, as being of 2 W 
ſpathoſe form and fracture; fuor or fufible, becauſe it ſalt a 
melts very readily,” and is even employed. advantage« 25.5 
_ oully as a flux i in the working of mineral. ores ; vitre. Varieti 
ous, becauſe it has the appearance of glaſs, and may 11 
even be formed by fuſion into a very fine ſpecies of | 
glaſs; ; cubic, becaule it appears. always under a cubic 2, 
form; and phoſphoric, becauſe when heated and taken P 
into a dark place it has a luminous appearance. Be- Ii 
fore Scheele's: diſcovery of it, vitreous ſpar, though 
ſufficiently diſtinguiſhed by the miners from all other 10 
mineral matters, in conſequence of its fuſibility, had 7 
been always confounded by naturaliſts with gypſeous 5. 
ſubſtances, calcareous and ponderous ſpars, Which haye | 
been alſo called fable. The celebrated Margraaf, 6. ( 
however, had eſtabliſhed , a, diſtinction: between this es 
ſalt and ponderous ſpar; appropriating to the former Sx 
the name of vitreous fuſible ſpar, and calling the latter 7.21 
phoſphoric fuſeble ſpar; and our acknowledgments are 8. C 
due to that chemiſt fur the firſt diſooveries of the 7: \ 
he 


perties of calcareous fluate. 5 
This ſalt appears uſually under the "pw of very re- 
gular cubic cryſtals, of various colours, and of an icy 


and vitreous tranſparency. | Its fracture is ſpathoſe, 9. G: 

and exhibits cubical plates ſeemingly cracked at the 12 

ſurface. It breaks when ſtruck againſt ſteel: it is al- It 

ways found in mineral oxes, to which it often ſerves as 

a bed or matrix. Sometimes it is opaque, and in ir. c 

regular maſſes. It is weightier than any of the other 10. Ca 
va 


ſaline matters which we have examined, It is ſome- 
RR . times 
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times clouded, I] ſpothed, «nd oftenct * red, 


roſe, or violet coloured; &c, 


We may take notice of ten leading varieties of this 


falt as it is oa in Satire, 


1 I 


Varicties;. 5 5 | * 


I Cubic caldarcotis fluate, or vitreous ſpar, white | 


and tranſparent. 

2, Cubic- calcareous fluate, or vitreous: ſpar, white 
and opaque. - !': 

3. Cubic calcareous fluate, or vitreous s ſpar, yellow; 
| falſe topaz. | 

4. Cubic calcareous: fluate; or vitreous FER, red- 
- diſh; falſe ruby. | 

5 cubie calcareous fluate, or vitreous ſpar, pale 
green; falſe aqua marine, | 

6. Cubic calcareous fluate; or yitreous ſpar, green; 
falſe emerald. - SR 

2; Cubic calcareous fluate, or W fo violet ; 
falſe amethyſt. 

8, Octohædral calcareous dude or vitreous ſpar, 
with truncated pyramids. 

I have in my poſſeſſion a cryſtal of this kind, 
which is ſemi· tranſparent and ſomewhat 
black.. wk 1 1 

9. Calcareous fluate; or vitreous ſpar,-in « an irregu- 
lar lamellated mals. | 

It is almoſt always of a clear green or violet 
colour. It forms the ggngue of ſeveral ores, 
and is ſometimes in rolls. | 

10. Calcareous fluate, or vitreous ſpar, in u of 
various ee of thickneſs and of various co- 
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. Almoſt all of theſe vajieties of calcareous flute the a 
are ſtill but gne ſaline ſubſtance, namely a combination reſen 


of the fluoric acid with lime. They are uſually found, in th 
however, when carefully analyſed, to contain various plied 


extraneous matters, ſuch as ſiliceous earth, clay, and ſtate, 
iron. This is the character of all natural products in the v 
general. England is very rich in calcareous fluate. into 


When this earthy ſalt is expoſed to a moderate fire, rained 
it acquires a phoſphoric quality in a pretty eminent de- 


gree; but if made red hot, it is entirely diveſted of aerifo 
this quality, It at the fame time loſes its green oc comb 
violet colour, and becomes grey and friable. When mto 
ſuddenly expofed to a ſtrong heat, it decrepitates al. why t 
moſt in as lively a manner as muriate of ſoda. When WF '? the 


powdered fluate of lime is thrown on an hot iron, it 
gives a bluiſh or violet lüght, which in an inſtant dil 
appears. If expoſed a ſecond time to heat, it no long. 
er exhibits the fame phenomenon. _ 
. »A ſtrong heat melts this ſalt into a tranſparent uni 
form glaſs, which adheres to the crucibles. It melt 
one fourth of its weight of fine quartz, and is there. 
fore uſed as a flux in fmelting, _ 5 
Calcareous fluate is neither alterable by air nor {- 
luble in water. It ſerves as a flux for earthy and { 
lino-terreous matters. Pure fixed alkali, whether ni 
neral or vegetable, does not decompoſe it; becauſe, at 
cording to Bergman, lime has a greater affinity tha 
either of theſe ſalts with its acid. 
The concentrated ſulphuric acid diſengages the fluom 


acid from this ſalt, and is commonly employed for that nar 
purpoſe. One part of calcareous fluate in powder, to ac; the 
a Da | ; ed f 11 fufible x 

ther with three parts of ſulphuric acid, are put into 25 1 
into a 


retort. This mixture becomes gradually hot, an effernt | 
cence is produced, and the fluoric acid is diſengage? 


4 yaporous form. This diſtillation is effected without. 


ys application of external heat; and a white fubftance, 
refembling an effloreſcence, is ſublimed and depofited 
in the receiver by the acid gas. Heat. being then ap- 
plied, the fluoric acid is obtained in a concentrated 
tate, covered with a thick earthy pellicle, reſembling 
the white effloreſcence above mentioned, when it drops 
into water in the receiver. This acid may be ob- 
tained in a gazeous form by inſerting the extremity 
of the retort into a bell. glaſs filled with mercury. This 


aeriform acid is tranſparent, and never ſuffers the earth 


combined with ĩt to be precipitated but when it comes 
into contact with water. From this we underſtand 
why the liquid fluoric/acid depoſites ftony incruſtations 
in the bottom of the receiver : for whenever it is com- 
bined with water it becomes incapable of maintaining 
them in ſolution. We have already taken notice that 
this earth, being of a ſilieeous nature, feems to have 
originally belonged to the glaſs veſſels which have been 
corroded by the fluoric acid, and is not produced by 
the combination of the acid with water, as Scheele at 
firſt imagined. At the end of the diſtillation, the re- 
ſidue 18: obſerved to be hard, of a: white or reddiſſi co- 
bur, and diſpoſed: in plates, while the retort is corroded 
in a very diſcernible manner. This did ndt- eſcape 
Margraaf's obſervation: and by examining the reſidue, 
we find it to conſiſt of calcareous ſulphate mixed witly 
ſiliceous, or often even with aluminous earth, and a 
little magneſia. The two laſt of theſe ſubſtances, as 

well as iron, appear to exiſt only accidentally in cal- 
careous fluate. The incruſtation depoſited by the 


fluoric acid is of à ſiliceous nature; for it is neither 


fuſible nor ſoluble in acids, and the ſixed alkalis melt 


it into a white durable glaſs, - It appears from the hi- 
T1 4 ſtorx 
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 Hory of this experiment, that; it is impoſſible to di 


a-great quantity of this acid. I have ſeveral time 
tried it with a pound of calpareous fluate, with a view 
to obtain a godd quantity of the fluorie acid; but find. 
ing the retort always incapable of reſiſting 5 corroſiye 
an agent, I was at length obliged to r an ns dae 
of diſtilling fo large a quantity, 
The nitric acid decompoſes ea 3 Ly: "but 


| according to M. Boullanger, the phenomena Which 


4 


tinous form. 


appear on the occaſion are very different from thoſe 
which we have juſt been deſoribing. No. 1ncruitation 


is formed, as when the ſulphuric acid is employed to 
decompoſe this ſalt. But the circumſtances of this 
operation have not 1 Fre wo TONER 


attention ann rot 181990 
According to Schecle, the muriatic W. likewiſe ſe 
parates the fluoric; but he gives no particular account 


of the phenomena: attending this decompoſition. - | 


We are as yet ignorant of the manner in which moſt 
of the neutral ſalts act on calcareous fluate. We know 
only that carbonate of potaſh or ſoda decompoſes it by 
a double affinity, whereas the cauſtic fixed alkalis ne- 
ver decompoſe it. When one part of this ſalt is melt. 
ed with four parts of carbonate of potaſh, if the mix- 
ture be thrown, when melted, into water, it ges a 
precipitate of carbonate of lime, which is formed by 
the union of the carbonic. acid with the lime of the cal 
careous fluate; and the liquor contains fluate of pot. 
aſh, which may be obtained by evaporation in a gela. 
When carbonate of ſoda is employed, 
the products are carbonate of lime and fluate of ſoda; 
and the n is obtained in 5 by os cl the 


—_— dig 592 it's; 
1 Culeareous luste is not . employed r any other pe 
N reg | po 


proprie 
dicates 
acid, ne 
which 1 
ter, the 
ter, ſhc 


Sal. 3 
pole but in ſmelting. mineral ores; and it is an excels 


aſſaying metals, 3 
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Speis ve Carbonate of Lime or Chalk; | Calcareous 
Rt II matter in general. | 

| Eateakrovs' ſpar, "marble, chalk, I] all calcareous 
matters in general, are line ſubſtances formed by the 


; combination of the carbonic acid with lime: the proper 
g denomination. to be given them 1 18 therefore carbonate 
. of lime, or. "calcareous carbonate. This ſubſtance has 
| | 


been ranked by naturaliſts among ſtones ; 3 becauſe they 
have not diſtinguiſhed it to poſſeſs any ſaline proper- 
ties... We mall ſee, however, that it has a kind of ſa- 
pidity, is ſoluble in water, admits of decompoſition, 


by the name of lime. As calcareous ſpar is the laſt mo- 


g dification of a matter which exiſts under a yaſt variety 
N of forms, and has paſſed through many different ſtates, 
* before being regularly cryſtallized ; ; it will therefore be 
2 proper to take a e vie w of calcareous or creta- 
ceous ſubſtances x. Th at 1 dation ns 
* 1 „I am of opinion, at al thoſe ſubſtances which are _ uſually 
nown'in natural hiſtory by the name of calcareous,*might, with more 
d, propriety, be denominated cretaceous ſubſtances. The latter term in- 
a, dicates the neutral ſaline combination formed by lime and the carbonic 
be oC namely, chalk, creta ; the former belongs properly to lime calx, 


which is the baſe of that ſalt. The expreſſion calcareous earth, or mat- 
ter, ſhould be appropriated to quicklime; chally, or cretaceous mat» 


jent flux. It might be uſed for the fame purpoſe in 


and affords when analyſed a great quantity of the car- 
bonic acid, and of the falino-terreous ſubſtance known 


ter, ſhould be applied to the combination of : * the * 4 
0 


2 
— — 72 —U— 
* 


594 ___ 
No department of natural hiſtory diſplays A wider 


field, or a fuller ſeries of well eſtabliſhed facts, than 99 
that of caſcareous matters. Long and uniform obſerva. - 
tion, with proper opportunities of obſerving the gra- tio 
dual progrefs of nature in forming theſe bodies, has de- the 
termined that the bottom of the ſea is the great labo- det 
ratory in which the proceſſes neceſſary for their pro- Bu 
duction are conſtantly carried on. Among the nume- of 
rous tribes of animals inbahiting that immenſe body of the 
water there are ſeveral claſſes, the numberleſs indivi- ver 
duals of which pear to be deſtined to increaſe the thi 
ſolid maſs of our Lode. Such are ſhell-fiſhes, madre- cox 
pores, and lithophites; the ſolid parts of which when the 
examined by the chorazlt ſome time after the. death of lay 
the animal, exhibit all the characteriſtics of calcareous ſing 
matters. Calcareous mountains are formed by the ſuc- col, 
ceſlive accumulation of thoſe marine ſkeletons. Tho eſp 
there be a mighty difference between theſe animated and 
beings | in their natural ſtate and cryſtallized calcareou; of e 
ſpar ; though it be difficult to wg OE: on a firſt view of 
the amazing difference between the ſoft pulp y ſubſtance dug 
of the animal and the hard ſtony maſs which its car- fria 
caſe afterwards contributes to form, and which 1s de- kno 
ſtined to cement and conſolidate bur buildings; yet it hart 
is not impoſſible to form an idea of the ſucceſlive alte- wi 
rations which they muſt undergo before they can ar- far: 
rive at the ſtate of mineral bodies. The following ap- mac. 
hear to be the gradations through which this ani: deſt 
mated sed Matter Mu pals, Wasen it dis be- liſh, 
. preg 
Why 
| of chalk. But it is not to pe expected that tele two expreſſion filtr; 
| which have always been ſynonimous, ſhould be all at once adopt- | depd 


ed into our language, and applied to diſtin ſubſtances, whatere 
| might be the dyantage ariſing from this uſe of them. A. 


9 


* 


| Sake, 80g 


cams tranſparent.) ene carbonato o . or 
calcareous {Par-. 

The water of the gend. *** by i af. mo- 
tion, which are ſtill unknown to us, gradually change 
their ſituation, and come to oegupy a new bed. They 
deſert one ſhare, and | encroach upon another. M. 
Buffon, in his theory of the earth, gives full evidence 
of this fact. When the waters xetire from a part of 
the bed which. they have eecupied, they: leave -unco- 
vered the ſtrata, which their various motions: (of which 
this celebrated philoſopher has given ſo ingenious an ac. 


count) have formed by. the ſucceſſive accumulation of 


the ſolid parts or ſkeletons of marine animals. Theſe 
layers are almoſt entirely compoſed of ſhells; which lo- 
ſing by putre faction the animal gluten, and with it their 
colours, the poliſh of their interior ſurface, and more 
eſpecially their conſiſteney, become friable and earthy, 
and paſs into the fate of foflils. Hence the: een 
of earths and ſtones containing: Mells. - 

Theſe ſtones are worn by gr 5 gra- 
dually loſe the organic form, become more and more 
friable, and axe at length converted into that ſubſtance 


known by the name of bal. When a ſhell: ſtone is fo 


hard as to be ſuſceptible of - poliſh, and the ſhells of 
which it confiſts have retained theiv organization, ſo 
tar as ſtill to diſplay different colours, it is called a . 
machello, When the marks of organization are totally 
deſtroyed, if the ſtone be hard and ſuſceptible of po- 
liſn, it is known by the name of marble. Water im- 
pregnated with chalk, depoſites it on all bodies over 
which it flows, ſo as to form incruſtations. When it 
filtrates through the arches of ſubterraneous cavities, it 
depoſites a white opaque matter formed into conical fi- 
cures, conſiſting of concentric layers; which reſemble 


the 


the. bottoms of lamps, and are called talacliter. When 

theſe are accumulated in large maſſes, ſo as to fill up 

the caverns, and remain long under ground, they ac- 

quire a conſiderable degree of hardneſs, and obtain the 

name of alabaſler. Laſtly When water impregnated | 
with chalk, extremely fine and very much attenuated, 5 B 
penetrates ſlowly into ſtony cavities; and depoſites that 


ſubſtanee as it wei pas ticle by particle; theſe minute vit 
bodies gradually unite their correſponding ſurfaces in a fol 
ſymmetrical and regular manner, forming hard tranſ- ro 
parent oryſtals, reſembling thoſe of ſaline matters; an 
which receive the name of culcareous ſbars. This is the ha 
laſt degree of attenuation to which chalk is liable, the Ti 
Kate: which it differs moſt from its original charae- an 
ter as part of an animal body, and bears the greateſt gli 
reſemblance to a'realfaltii 1217 to 01 ag at oO 
_  Fheſ6tranſitions-of 'cretaceous matters; 'through'ifo co 
many different ſtates; the/confideration' df which opets fil 
to the naturaliſt ſuch:extenfive'views! of the antiquity pa 
of this>globe; the alterations which it has undergone, tet 
and the range of the animal kingdom, out of which ſo ar 
conſiderable a part of its ſurface and exterior ſtratais | w] 
formed theſe difplay/ to the eyes of the ehemiſt no- W. 
thing more than one matter, a neutral falt;! formedby re 
the combination of lime with the carbohic acid. We ſc 
ſhall proceed to ſpars it under both theſe points" > th 
| _ 910 Oi 1 0 10 210m 511 t N 
AIcliſe 95 ; Prager ian ad a offs i b 55 I 
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BEFORE entering into a particular detail of calca- 

-reous matters, it may be proper to take a general 
view of their diſpoſition” in the terreſtrial globe. Theſe 
ſubſtances are diſpoſed in layers of a larger or a Har- 
rower extent, in an horizontal'or an inelined direction, 


and impreſfed with the moſt uhequiyocal marks of their 


having Heeft'expoſed to the Hon of a mafs of Water. 
Theſe ſtrata compoſe whole mountdins and hills, &c. 
and form à conſiderable part of the cruſt or ffiell er dür 
globe. They afford demonſtration that our earth \ was 


once covered by the waters of the ocean das they 


confiſt of the exuviæ of its inhabitants. 2 waters 
filtrating thtough thoſe calcareous, maſſes, carry off 


part of their ſubſtance, and convey it deeper into fub- 


tertanedus cavities, under the different forms which we 
are going to examine. The general charaàcteriſtics 
which have been aſſigned them by natutaliſts, and 
which ſufficiently Uiſtinguiſh ttiem, are taken from two 
remarkable” Properties which they pofſeſs ; they never 
ſeintillate with tee, and they e efferveſce with acids.” As 
theſe calcareous matters appesr under ſo many varie- 


fits 0 of 1 i dees a neceſſary to arrange 


. fr 44 
them 


Mar 2 


. Although we have 2 in the hiſtory of earths and ſtones, gi- 


yen methodical diviſions of calcareous matters, which have been uſual- | 


ly ranked by naturaliſts under that claſs' of natural bodies; yet we 
think it proper to give bere a new arrangement c of them, founded on o- 
ther conſiderations than thoſe which have directed naturaliſts'i in their 
labours on This ſubje&, Bo 
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| them under 0. n We admit fix n of 


calcareous matters eck r: 
EN 15 e a N X 15 00 Warn N 
| Genus I. Earths and. Stones, «comple of Shell | 
1 n have been ranked. among ſtance. d ws , 
being apparently inſipid and inſoluble. But when an- 0 
 alyzed,.they are found to be actually faline, as well as { 
all the following genera. They are known by their 8 
organic form, ſhells are often found in them unbroken: 6 
the ſtone is indeed nothing but an accumulation of | 4 
thoſe organized forms; and even the original colours b 
of the ſhells ſometimes appear in it. Sometimes too A 
they are found ta cantain animals belonging to ſpecies b 
which are no longer known ta exiſt in the ſeas; ſuch 2 
are ſeveral ſpecimens of the cornu-ammanis, and all the | 
nantili. Again, in Europe, and even in France, we fl 
find foſſil ſhells. belonging to ſpecies of animals which fi 
are not now known to exiſt any where but in America. 
Several naturaliſts have formed very extenſive arrange- 
ments of foſſil ſhells; but as they are the ſame with © 
thoſe. of the living animals, we will treat of them elfe- ju 
where. There are likewiſe, foſſil remains of marine 1 
animal bodies, which cannot be referred, to any known ry 
ſpecies. of the preſent, inhabitants of the ocean, Tho! 5 
we have no complete work an animal foſſils, and this fo 
tment of natural hiſtory have not yet been exa- ot 
mined with ſo much care and accuracy as minera- a] 
0”  logy; it 
bt; 2850 5 ein RES 206 SOPRLID 61 4 Ca 
eee ſurpriſed to meet with new generic W 
ddxiſions in the hiſtory of a ſpecies. of ſalt ;. but theſe genera relate only 4 
ta natural hiſtory, and are, to. be referred to the e neutral ſalt 18 


which we are examining. A. 


© Salts, . Sog 


logy; yet we have deſcriptions of a great many of 
thoſe bodies, which ſufficiently prove that the ſeas 
have been once nens by rs: of animals which 
no longer exiſt. 

When ee fot bodies appear to _ 3 
ol to animals of a known ſpecies, they are then diſtin» 
guiſhed' by a name referring to their origin, and u · 
ſually compounded of the name of the claſs of the ani- 
mals to which they belong, with the addition of a word 
or ſyllable denoting their ſtate. as ſtones; ſuch as na · 
dreporiter, &. But it is to be obſerved that human 
bones, and the bones of quadrupeds, birds, and fiſhes, 
which have been buried under ground, though they 
be likewiſe known by the name of foffils, are not of a 
cretaceous nature; they retain their character of cal - 
careous phoſphate. And therefore ornitholithes, ich- 
thyolithes, & c. are not to be en among eretaceons 
ſubſtances. 

In deſcribing organic obs the 0 e 
is unknown, names have been aſſigned them, derived 
from their particular forms: of this kind are the /apides 
judaici, thought by ſome to be the ſpeculæ of ſea- 
hedge hogs; the lapides numi/males, or St Peter's 
pence, reſembling pieces of money, which appear to be 


__ _ ſmall cornua Ammonis, arranged one over another: 


foffil bezoar, a kind of round mals or concretton in con- 
centric layers; ludus Helmontii, the ſpaces of which 
appear to have been formed by the drying and ſhrink- 
ling of a ſoft earthy matter, and afterwards filled with 
calcareous earth; the trochites, entrochi, and aſtrotes, 
which are produced from a zoophyte named /ea-paim ; 
and the piſoliter, oolites, or meconites, which are thought 
to be petrified eggs of fiſhes or inſets, but of which the 
true origin is unknown. 
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To this genus ON true oalextebus okay wh likeiviſe 
elbr all petrified ſubſtances, to whatever animals they 
may have belonged; and natural hiſtory therefore enu- 
merates here gammarolites, cancrites, entomolitet, amphi. 


biolites, zoolites,” and anthropolitet. But from the new 
diſcoveries concerning the nature of bones it appears, 


as we have already mentioned, that theſe matters are 
not to be conſidered as cretaceous. The ſame may be 


faid of plofſopetrie, of petriſied ſhark's treth; ivory, or 


Foffil unicorn, which is produced from elephants teeth; 
turquoiſe; or bones of grren and blue colours ; toad- 


toner, the grey or yellowith hollow ſtones; which, ac- 
cording to M. Juſſieu, are the upper parts of the grind- 
ers of the Braſilian fiſh called grondeur; and /erpent's 


eyes, which according to that nn n to the 

inciſive teeth of the ſame fiffi. 5h ? 
After this detail of eee we | day: venture 

to reduce this genus to two een een all 
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Species \ ata; 
1:cEntize PWT ſhells. ro ed | 
©. *Theſe differ in ks) Aas CAPRI 12 
Under this ſpecies we include madrepores, and 
all nn. habitations of Paas! in che foſſt 
ſtate; I 
F cron. ile of ; | 
Shells broken and ha to wats T _ Sil of a 
part of - Tourraine, and of ſeveral of the other provin- 
ces of France, is entirely of this nature. (RO a 
are an nnn. mann bt tut 
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Genus II. Calcareous Earths and Stones, 


* 


Taxsz conſiſt of the matters of the former genus, at- 
tenuated, diſſolved, and afterwards depoſited by wa- 
ter. They are found in banks or ſtrata in the bowels 

of the earth. We follow M. Daubenton' 8 diviſion of 


the ſpecies of, this Hows, | 


1 


Speke ; 9 
I, Cn ls earth ; - nl 


© This ſubſtance varies in colour and finenefs 
of grain; it is applied to a great many domeſtic 
ules. 

2. Spongy calcareous earth; 1 marrow. 

3. Calcareous earth in ae e ; foſſil meal. 

4. Calcarequs earth of the conſiſtence of cream; lac 
lunæ. 

5. Soft calcareous earth; tufa. This r as 
it dries, becomes hard and white. 

6. Coarſe-grained calcareous. ſtone. Arcueil ſtone 
is a ſpecimen of this. It is found to contain 
half- broken ſhells. 

7. Fine grained calcareous ſtone. The thunder- 

ſtone is a variety of this ſpecies. 
It would be improper to enter here into a minute de- 
tail of the varieties of theſe earths and ſtones: but it 
may be naturally imagined that there are a great many 
depending upon difference of colours and hardneſs, and 
the various purpoſes to which they are applied; and 
that thoſe varieties are diſtinguiſhed by different names. 
Almoſt all of them may be prepared as lime for the 
purpoſes of building, &c, &c. 


Genus 
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| Manutas * from caleurecus ſtones properly 10 
called, as being conſiderably harder. Like thoſe, how- 


ever, they do not ſcintillate with ſteel i they efferveſce 
with acids, and their fraQure is granulated; but their 
grain is much finer and cloſer i their colouts are mote 


brilliant, and they take a finer poliſh, All the world 


knows the application of marble, in ſculpture, archi. 


tecture, Cc. It is uſed too in ſome countries for ma- 
king lime. 


Species. 
1. Lumachello. 
The Italians give this name to a erte of 
marble formed by * agglutination of ſhells. 
2. Breccia, 

This is a ee of tearble conſiſting of 
ſmall round maſſes, united by a cement of the 
ſame nature. 

3. Marble, properly ſo called. 

This ſubſtance exhibits neither the ſhells of 
Iumachello not the round maſles of breccias; 
it is irregularly ſpotted, arid fotnetimes round. 
M. Daubenton arranges marbles by the num- 
ber and the combination of their colours, in- 
cluding under the fame denomination both lu - 

machellos and breccias. | 1 5 

1. Marble of fix colours; fpecimen, white, 
grey, green, yellow, red, and black; Wit⸗ 
temberg marble. 


2. Marble of two colours; ſortimens White 


and grey; marble of Carana, 
| 3. Marble 


Sats:- 373 


* 


Marble of three colours; peeimen, grey, 


yellow, and black; lumachello. 
4. Marble of four colours; ſpecimen, white, 
grey, yellow, red ; brocatello of Spain. 

5. Marble of five colours ; ſpecimen; white; 
grey, yellow, red, O's breccia of Old Ca- 
mT 

4. Figured marble. | 

It repreſents ruins, as in Florence marble; ; or 
herbs, as in Heſſian marble. 

It is to be obſerved; that the colours of marble de- 
pend almoſt always on the iron intermixed among its 
grains. This ſubſtance, though ſuſceptible of a fine 
poliſh, is very porous; every body knows that it is ea- 
fly ſpotted: and this property renders it fit for recei- 
ving delineations of coloured fle wers, and for being 


ſtained with many different colours. 


Marble is often mixed with fragments of an hard 
ſtone, ſuch as quartz and filex. The part which con- 
tains ſuch fragments gives fire with ſteel. I have often 


obſerved this of ſeveral kinds of black marble. 


Coxckxrioxs are irregularly formetl by the ſlower 


or quicker depoſition of calcareous matter by water on 


the ſurface of ſome body. They are not diſpoſed in 
extenſive layers, but by fragments; at firſt in inſulated 
maſſes, which are at length united in one uniform 
eruſt. | 


Vou lh i * a Species 
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Waters 8 with chalk depoſite it oft 


the ſurfaces of all bodies over which they flow: 
and ineruſtations may therefore be of all poſſible 
forms, correſponding ta the forms of the bodies 


on which they are depoſited. Such are thoſe 
of the waters of Arcueil ; ſuch too is the Oſteo- 
colla, &c. 


A2. Stalactites. 


Theſe are gradually ae by water in 


concentric layers, ſuſpended from the arches of 
caverns, &c. They vary in ſize, tranſparency, 


or opacity, grain, colour, and form. They are 
generally hollow and pyramidal, Flos ferri is 


the pureſt of all ſubſtances of this kind. When 


they adhere to the ſides of ſubterraneous cavi- 


ties they receive the name of congelations ; 


when depoſited on the * they are called /tq- 
lagmites. 


3. Alabaſter. | 
Alabaſter me! to be formed of the peel 


ſtalactites, after they have been long buried un- 
der ground. It is ſofter than marble; and 
when poliſhed, its ſurface appears fat and oily. 
It evidently confifts of layers diſpoſed in various 


directions. It is always more or leſs tranſpa- 
rent, which diſtinguiſhes it from marbles ; but 
there are ſome ſpars which it never equals i in 


tranſparency. Alabaſter poſſeſſes likewiſe all 


the characteriſtics of calcareous ſtones. It is cut 
into vaſes and ſtatues, There are many varie- 


ties of it. 


Varie- 


Salers „„ 


Varleties. 

1. Oriental alabaſter. This i is the bade and moſt 
tranſparent. 
2. Occidental alabaſtet; not ſo fine and pure as the 
preceding. 

4. Alabaſter ſpotted with various colours. 
4 alabaſter. This is called agate alabaſter. 

5, Flowered alabaſter ; — ſpecimens of 

hervorizatioti. 


Genus V. Calcattout Spur. 

CaLcartovs ſpar differs from the four preceding 
genera in its form, which is generally more regular, 
and in its fracture. It is compoſed of laminæ arran- 
ged one above another, which are very diſcernible 


when it is broken. It crumbles down when ſtruck 
with ſteel. | 


Species, 
1. Opaque calcareous fox, | 
This is white or variouſly coloured; and u- 
ſually appears in rhomboidal laminæ. 
2. Rhomboidal tranſparent calcareous 0 : Iceland 
cryſtal. 
| It repreſents objects double. | 
3. Calcareous ſpar in priſms without pyramids. 
Theſe are truncated hexahædral priſms, with 
faces either equal or unequal, and having 
ſometimes their angles cut in ſuch a manner 
as to make them twelve-fided priſms; ; which 
K k 2 | cir- 


W 


circumſtances give three. varieties of this ſpe· 
cies. 
4 Calcareous ſpar in priſms, terminating in two 
pyramids. | p 
I ) be varieties of this ſpar are pretty nume- 
rous. Some of them are hexahædral priſms, 
terminating in pyramids, which are alſo hexa- 
hedral, and either whole or truncated. Others 
diſplay at the extremity of the hexahædral 
priſms, trihzdral pyramids, either whole or 
truncated, or with dihedral ſummits. Laſtly, 
There are fome in quadrangular priſms, termi- 
nating in dihedral ſummits. All of theſe va- 
rieties exhibit ſometimes one ſometimes two 
EY; according to their Ls a 
yramidal calcareous ſpar. 
This is formed of one, or by * union of 
two pytamids, without any intervening priſm. 
The hexahædral or triangular form of thoſe py- 
ramids, the inequality of their ſides, and the 


frequent mutilation of their angles, diſtinguiſh 
them into a great many varieties “. A 
6. Caledreous ſpar in duodecahzdral figures. on 
This ſpar, refembling a kind of granite or bY 
marcaſite, appears to confiſt of two trunca- = 
1 f ted pentagonal pyramids joined at their baſe. al 
ul | FO e =” 
10 | The reader who wiſhes to be more particularly acquainted with = 
8 the varieties of ſpars, may conſult Dr Hill's work intitled, The Hi. the 
1 ftory of Foſſils, containing the Hiſtory of Metalt and Gems, Nc. Lenden mad 
1 1748. Folio, with copperplates. M. Rome de Lille gives an extract | 
I from this work in the firſt edition of his Cryſtallography, page 131. # fir 


Wh | = ſeg. p. 191, et ſeg. concerning calcareous ſpar and rock-cryſtals. He 
= ſhows Dr Hill's method to be perplexcd and defeRive, &c. A. 
$3 1 - 7 


| varieties. 


r * 


Som © 57 
_ Calcareous 8 W 
This is a collection of long priſms, bundled | 
up together in figures of no determinate regu- 
larity. The Swediſh os Acillur 11 to 
this ſpecies. oy 
8. Lenticular 8 ſpar. 
This ſpecies conſiſts of flat eryſtals, diſpoſed _ 
obliquely, one beſide another. M. Rome de 
Lille thinks it a variety of hexahædral priſmatic 
ſpar, terminating in two obtuſe, triangular py- 
ramids, placed in oppoſite directions. Criſtallo- 


graphie, p. 123. firſt edition, ; 


S 


g II. Ghemicat Properties of Calcareous Carbonate. 


S the chemical properties of bodies refer to their 
principles or combination, they ſhould be diſtin- 
guiſhed by names expreſſive of their nature. The va- 
rious calcareous matters which we have enumerated, 
are therefore to be confounded when we ſpeak of them 
chemically under the general name of Calcareous Car- 
bonate. Experiments for determining the proper- 
ties of this earthy ſalt ſhould be made either on 
the moſt tranſparent calcareous ſpar, or on pure white 
marble, | 


In order to analyze calcareous carbonate, we muſt 


firſt deſtroy its | aggregation by reducing it to powder. 
| k 3 In 
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In this form it is white and opaque. It has no 


very ſenſible taſte ; but when kept for ſome time in 
the mouth, it. contracts a fibres of the palate and the 


| tongue. | \ 
When this md falt i is expoſed to. 1 che oflicn of fire, 


it loſes its acid and the water of its cryſtals. If ſud- 
denly-expoſed to a ſtrong heat, it decrepitates and lo- 
ſes its tranſparency. By diſtilling it in a retort we ob- 
tain. water and a confiderable quantity of carbonic a- 


eid gas: but a ſtrong heat is requiſite to diſengage the 


gas. After undergoing this operation, the calcareous 


matter is reduced to the ſtate of quicklime : the falt 


may be formed again by combining the quicklime with 


the acid. Chalk, which differs from calcareous ſpar 


in no reſpect but in being leſs coheſive and opaque, has 


been diſtilled by M. Jacquin, The Duke de Roche- 


foucauld having repeated this experiment with much 
care, has obſerved that part of the aeriform carbonic a- 


cid eſcapes through the ſtone retorts uſed in diftilling - 


this ſubſtance, Dr Prieſtley has fully eſtabliſhed this 
fat by a number of very accurate experiments. An 
iron retart, or the. barrel of a gun, may be uſed on this 


occaſion ; but a little inflammable gas or bydrogene is 


always 3 at the ſame time, and is produced by 
the action of the water in the chalk on the iron. 
When calcareous carbonate is expoſed to a ſtrong 
fire in clay crucibles, it melts. into glaſs. round the 
ſides of the veſſel. M. d'Arcet has melted pieces of 
ſeveral ſpecies into a ſpatted tranſparent glaſs. But as 
Macquer has obſerved that this earthy ſalt does not 
melt in the focus of M. de Trudain's lens, the fuſion 


effected by M. d' Arcet was owing, doubtleb. to the 


clay of the crucibles. 
Cal 
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Calcarevus carbonate ſuffers no alteration from pure 


air: but the rays of the ſun acting upon it in a hu- 


mid atmoſphere, deſtroy its tranſparency and the co- 
hefion of its laminæ. Its ſurface aſſumes the colours 
of the rainbow, becomes dark, and — my 4 deli- 
quiates. 

It does not appear to be ſoluble in water. Chalk, 
though not more ſoluble in this fluid than calcareous 
carbonate, is however maintained in ſolution by ſtreams 

of water running over beds of cretaceous matter. In 
ſome inftances water contains a confiderable quantity 
of it. Of this kind are the waters of Arcueil near Pa- 
ris; which contain ſo much chalk, that in a few 
months they depoſite incruſtations on bodies immerſed 
in the canals through which they run. The bath wa- 
ters of St Philip in Italy are fo ſtrongly impregnated 
with this fubſtance, as to depofite layers of it half an 
inch thick in the fpace of a few days. Tablets and fi- 
gures of this matter are obtained from theſe waters, by 
immerſing into them hollow moulds, in which the cre- 
taceous matter is accumulated. 

Calcareous carbonate contributes to the vitrification! 
of ſeveral earthy and ftony ſubſtances: when mixed 
with ſiliceous earth in the proportion of two-thirds or 
three-fourths, it cauſes it to melt. 

This falt, when' mixed by nature with an argillaceous 
earth, compoſes a mixed earthy matter, to which na- 
turaliſts and farmers give the name of mar/. That 
ſubſtance of which there are very many varieties, dif- 
fering from each"other in colour, denſity, &c. melts, 
when expoſed to a ſtrong fire, into a greeniſh yellow 
glaſs. It is uſed with great be to ſoften and _ 
lize earths. 55 

Barytes and magneſia have no adit on a 

1 car- 


* 


_ _ | 


carbonate in the humid way: the carbonic acid has a 
ſtronger affinity with lime than with either of thoſe 
two ſubſtances. But when calcareous carbonate is ex- 
poſed to fire with theſe alkaline earths, it enters into a 
vitreous combination with them. M. Achard has made 
many experiments on all 'of thoſe vitreous mixtures ; 


of which a particular account is given in the Journal 


de Phyſique. 

The fixed alkalis and ammoniac TOES no altera- 
tion on calcareous carbonate, becauſe the carbonic acid 
has a greater affinity with lime than with any of thoſe 
ſalts. | 

The ſulphuric, the nitric, | the muriatic, and the flu- 
oric acids decompoſe this ſalt by ſeizing its baſe and 
diſengaging the carbonic acid. When the ſulphuric 
acid is poured on calcareous carbonate, it excites ebul. 
lition, by diſengaging the carbonic acid in a gaſeous 
form. Naturaliſts have very happily aſſumed this pro- 
perty as a general characteriſtic of calcareous ſubſtan- 
ces. With acids, an accurate . analyſis of calcareous 
carbonate may be effected. In order to this, let the 
ſalt be reduced to powder, and a quantity of ſulphuric 
acid poured upon it. The violent efferveſcence which 
ariſes at the inſtant when the two ſubſtances are mixed, 
ſhows the carbonic acid to be then ſeparated : and 
it may be obtained, and its quantity meaſured in a 
receiver, with the help of a ſyphon and bell-glaſſes 
filled with mercury. The efferveſcence is attend- 
ed with cold, occaſioned by the yolatilization of the 
acid. When it ceaſes, if the new combination be exa- 
mined, it is found to be calcareous ſulphate, formed by 


the union of the ſulphuric acid with the lime, which 


was the baſe of the tormer ſalt. Late experiments have 
ſhown, 
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ſhown, that ſeveral of theſe ſpars contain a little mag- 
neſia, and afford ſulphate of magneſia, when diſſolved 
by the vitriolic acid. The nitric acid commonly made 
uſe of by naturaliſts, in aſſaying calcareous ſtones, pro- 
duces the ſame efferveſcence with calcareous car- 
bonate as the ſulphuric acid: it diſengages the 
carbonic acid, and forms calcareous nitrate with its 
baſe. 

The muriatic acid likewiſe ſeparates the acid from 
calcareous carbonate with a violent efferveſcence, and 
produces muriate of lime by combining with its baſe. 

The fluoric acid likewiſe decompoſes this ſalt, form- 
ing calcarequs fluate with its. baſe. 

The boracic acid does not decompoſe calcareous car. 
bonate cold ; but cauſes it to efferveſce when heated by 
being mined with powdered chalk, and diluted with a 
ſufficient quantity of water. 

The carbonic acid renders carbonate of lime, or cal- 
careous matters in general, ſoluble. We have already 
ſeen in the hiſtory of that acid, that it cauſes lime wa- 
ter to give a precipitate of chalk, but diſſolves it again on 
the addition of more of the acid than what is neceſſary to 
effect the precipitation. Water impregnated with the 
carbonic acid, when left ſtanding above a quantity of 
calcareous carbonate in powder, becomes at length 
impregnated with a certain quantity of this earthy neu- 
tral ſalt. Various waters acquire alſo chalk by means 
of the acid; but none of theſe ſolutions is laſting, 
When expoſed to the air, they aſſume gradually a tur- 
bid appearance ; and in proportion as the carbonic a- 
cid eſcapes, the chalk is precipitated. Heat cauſes this 
effect to take place much more rapidly. And for this 
realop waters which are hard and crude by being 
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impregnated with chalk, n be corrected 6 by boil. 


Ing. 
As it is almoſt ends owing to the carbonic acid 


that water maintains chalk in ſolution, we may natu- 


rally infer that this earthy falt muſt be precipitated 
when the acid evaporates. Such is the origin of the 
incruſtations and accutnulations of calcareous matter 


which are formed in fountains and on the ſides of 


channels through which water of this character flows; 
as thay be obſerved of the water of Arcueil and the 
bath-waters of St Philip in Italy. Before natural hi- 
ſtory was illuſtrated by chemiſtry, ſprings exhibiting 
ſuch incruſtations were called petrifying fountains, and 
ſaperſtition held them to be miraculous. 

Caleareous carbonate does not act in any manner on 
neutral ſalts with a baſe of fixed alkali. It decompo- 


ſes ammoniacal falts. By this decompoſition we obtain 
on the one hand a calcareous falt, formed of the acid of 


the ammoniacal falt with lime; on the other, ammonia- 


cal carbonate produced by the combination of the car- 


bonie acid with ammoniac. This operation is per- 
formed by diſtilling in a ſtone retort a mixture of a 
pound of fal ammoniac with two pounds of chalk, or 
rather calcareous ſpar in powder. Both of theſe ſub- 
ſtances muſt be very dry. A long necked balloon muſt 
be fitted to the retort, or, what is ſtill better, a ſtone or 


glaſs cucurbite. Fire is to be gradually applied till the 


bottom of the retort be made red-hot ; and the receiver 
muſt be cooled with wet clothes, or with cold water 
kept running around it during the whole of the ope- 


ration. White vapours ariſe, and are condenſed on the 
fides of the receiver into very white pure cryſtals. 
Theſe are ammomacal carbonate. This is the proceſs 


by which it is prepared in London, from which it was 
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formerly retailed over all Europe under the name of 


Engliſb ſal volatile. This falt is now prepared in other 
countries as well as in England. The refidne after 
this operation is calcareous muriate with an exceſs of 
lime, generally in fuſion if the fire has been ſtrong to- 
wards the end of the operation. 
Spar and calcareous matters in general are applied to 
many purpoſes, as we have already obſerved when 
treating of their natural hiſtory ; but one of the moſt 


important is the preparation by which they are reduced 
to lime. The lime-burner decompoſes calcareous mat- 
ters, driving off their acid by the action of fire. Stones 


containing ſhells, marbles, and moſt calcareous ſpars, are 
the ſubſtances which afford the beſt lime: but the ſtone 


which is generally uſed for the purpoſe, more eſpecially 


in the neighbourhood: of Paris, is a kind of hard calca- 


reous ſtone, known by the name of lime, ſtone. Thoſe 


ſtones are built into a kind of oven or turret, forming 
an arch. A fire of wood is kindled under the arch, 
and kept up till a pure lively flame, without ſmoke, 


ariſe about ten feet above the oven, and the ſtones 


become very white. They are now beginning to uſe 
mineral coals and peats i the neighbourhood for burn- 
ing lime. 

Good lime 1s hard and ſonorous, and becomes very 
hot on being brought into contact with water, and 
when ſlaked exhales a thick ſmoke. When not ſuffi- 
ciently calcined, it is not ſo ſonorous, nor does it be- 
come ſo ſoon hot with water, or to ſo high a degree. If 
too much burnt, it is half vitrified; it then yields, 
when ſtruck, too clear a ſound, and does not unite rea- 
dily with water. The lime-burners then call it burnt 


lime, Weneed not here ſpeak of the purpoſes to which 


lime 
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lime is applied, as e have taketi notice e of them i in 
treating of the pure ſubſtance. 


We may here add, that the calcareous carbonate; 


| which is found mixed in very ſmall fragments with 
calcareous ſulphate, and exiſts in mountain}, in exten- 
five ſtrata, moſt commonly regular, and ſeparated by 
clay and marl, as 1n the vicinity of Paris, is the beſt 
plaſter ſtone for building. Though we have" already 
adverted to this in the article of calcareous ſulnbate, 
it may be not improper to return tq it in this place, 
and to enter into ſuch a detail of particulars as may 
ſupply what is wanting on this head' in all works on 
natural hiſtory and chemiſtry. 


We muſt firſt recollect that pure calcareous ſulphate 
gives only fine plaſter by calcination ; which makes 


but an incoherent paſte with water, and is - caſt into 
ſtatues. It is univerſally known, that this paſte when 
dry is not tenacious, and is fo brittle that the ſmalleſt 
degree of reſiſting force is ſufficient to break it. The 
reaſon is, that when this ſaline matter regains the wa- 
ter which is loſt by calcination, it forms an equal ho. 
mogeneous maſs. This is by no means the caſe with 
plaſter fit for the purpoſes of building. The ſtone 
which affords it at Montmartre and other places, 1s 
a kind of breccia, conſiſting of very ſmall granulated 
eryſtals of ſulphate of lime, with very thin plates of 
caleareous carbonate. The preſence of the latter 
ſubſtance may be determined by dropping a little of 
the nitric acid on the ſtone : it produces a lively ef- 
ferveſcence by diſengaging the carbonic acid If a 
given weight of Montmartre plaſter tone be diſſol- 
ved in a ſufficient quantity of aquafortis, the calca- 


reous carbonate 1s entirely decompoſed, whea -the 
lime 
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lime unites with the nithe al, aka what N 
is calcareous ſulphate, a ſubſtance inſoluble in that 
acid. This experiment ſhows, that the proportion of 
calcareous carbonate varies in different plaſter ſtones ; 
and that im the belt it ne rather more than a 
third part. 

This fact concerning the mixed nature . of plaſter 
ſtones being fully eſtabliſhed, it 1s eaſy to compre- 
hend the nature of the phænomena which building 
plaſter exhibits when burnt, flaked, and hardening. 
When this earthy falt is burnt, the calcareous ſul- 
phate which it contains loſes the water of its cry- 
ſtals, and becomes friable; while the calcareous car- 
bonate, at the ſame time loſing its acid, becomes a 
calx. On this account, plaſter which has been pro- 
perly burnt is acrid and alkaline, communicates a 
green colour to ſyrup of violets, acquires heat when 
brought into contact with the acids, without effer- 
verſcing, and gradually loſes its ſtrength when ex- 
poſed to the air, in proportion as the quicklime 
which it tontains is ſlaked, by attracting water and 
carbonic acid from the atmoſphere. When wrought 
into mortar, it gives out heat, in proportion as it 
abſorbs water. As to its ſolidity (which it is well 
known to aſſume very readily), a characteriſtic pro- 
perty in which it is directly oppoſite to pure lime, 
the quicklime contained in the maſs ſoon abſorbs as 
much water as is requiſite to flake it, and the calca- 
reous ſulphate intermixed among its particles, like- 
wiſe attracting a certain portion, is ſuddenly cryſtal- 
lized, and acts the part of ſand or cement, by uniting 
and conſolidating the lime. 


/ Laſtly, This theory N why plaſter retains its 
cha- 
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| chamteriftic properties, when kept thy „and expo. 
ſed to heat; but when expoſed to moiſture, gradually 


loſes them and waſtes away. Theſe phænomena are 
owing to its being compoſed of two * * 


both ſoluble in water. 
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